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ABSTRACT 
This study categorized and synthesized the literature that investigated the relationship 
between salivary immunoglobulin (sIgA) and music and/ or music therapy. In the 
immune system, sIgA exists in all mucosal linings of the body and serves as a first line of 
defense against microbial infection (Undersown & Schiff, 1986). Several studies have 
assayed sIgA as an index of mucosal immune functioning, as a marker of stress and has 
repeatedly been shown to be sensitive to psychological variables (Hucklebridge, Lambert, 
Clow, Warburton, Evans, & Sherwood, 2000). The objectives were to categorize the 
literature on sIgA and music along several dimensions - including a critical analysis of 
the literature - and to develop suggestions for further research. The study used a content 
analysis approach to organize and categorize the large amount of data produced through a 
review of the literature pertaining to the effect of music on sIgA. The results indicated 
that there is a positive relationship between music and sIgA. The research studies used 
music listening in medical treatment or combined with other treatments. Overall, music 
listening appeared to have positive effects on sIgA, mood change, and autonomic 
activities. In addition, when music listening was combined with imagery, self-induced 
positive emotional state, and local anesthesia or nitrous oxide/oxygen used, the outcomes 
ii 
showed greater effects than music listening only. Due to the small sample number, it was 
difficult to form a theory and make a connection with each field that investigated music 
and slgA; however, the results provided interesting ideas for future research. Music 
therapy researchers need to collaborate with PNI researchers to find ways which will best 
direct their efforts. 
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INTRODUCTION 
The field of music therapy has demonstrated various interactions with the field of 
psychoneuroimmunology (PNI). Music has been associated with the treatment of disease 
since ancient times (Henry, 1995; Standley, 1986; Watkins; 1997). Many cultures 
throughout history have used music to cure physiological or psychological illness. 
Researchers didn't begin to study this area systematically until the end of the nineteenth 
century (Standley, 1986). Investigators examined the relationship between music and 
physiological responses. Research indicated the effects of music in the fields of 
physiology, anatomy, neurology, and biochemistry which included the measurements of 
the autonomic nervous system (ANS), brain function and waves, blood circulation, blood 
pressure (BR), blood oxygen, galvanic skin response (GSR), heart and pulse rate (HR/ 
PR), hormone secretion, muscular tension and tone, pupillary reflex, respiration rate, skin 
temperature, etc. (Aldridge, 1993; Bartlett, 1996; Bonny, 1983; Standley, 1986). In the 
early 1980s, research capabilities extended into the study of music's influence on 
biochemical factors related to the immune system (Bartlett, 1996). Researchers initiated 
studying the effect of music on the immune system as measured by adrenal 
corticosteroids, dehydroepiandrosterone (DHEA), interleukin-1, interleukin-2, and 
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natural killer cells (Bartlett, Kaufman, & Smeltekop, 1993; Bittman, Berk, Felten, 
Westengard, Simonton, Pappas, & Ninehouser, 2001; Rider, Floyd, & Kirkpatrick, 1985; 
Vanderark & Ely, 1993). This significant development of research of the relationships 
amongst behavior and/or psychological processes, the brain, and the immune system is 
called psychoneuroimmunology (PNI) (Bartlett, 1996; Maier, Watkins, & Fleshner, 1994). 
Researchers have found that with the acceptance of body-mind correlations, positive 
emotions may contribute to beneficial health outcomes and enhanced immune 
responsiveness (Bonny, 1997; O'Leary, 1991). Recent studies focus on several types of 
mind-body techniques for healing which include biofeedback, dreams, exercise, 
meditation, yoga, hypnotherapy guided imagery, and movement-oriented therapies. It is 
believed these techniques induce physiological and psychological effects that can help 
people cope with and manage stress, learn to relax, and increase their vitality and 
well-being (Fontain, 2000; Watt, Verma, & Flynn, 1998). Music therapy has the same 
effects on mind-body as well. Robb (1996) stated that the interventions of music therapy 
that teach patients active coping strategies, decrease feelings of helplessness, and 
promote self-expression have been shown to positively affect immune function and thus 
physical well being. 
A growing literature supports the hypotheses that psychological factors have 
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clinically significant relationships with immune-related health outcomes, including 
infectious disease, cancer, wound healing, autoimmune disease, and HIV (Kiecolt-Glaser, 
McGuire, Robles, & Glaser, 2002; O'Leary, 1990). In the immune system, salivary 
immunoglobulin A (slgA) is an important antibody for several reasons. First, as the most 
abundant antibody in the body, it has been used as a general marker of 
immunocompetence (Jemmott, 1987). Second, its presence in all mucosal linings of the 
body serves as a first line of defense against microbial infection (Undersown & Schiff, 
1986). Because the immune system is highly complex, no single measure reflects the 
functioning of the whole system (Kiecolt-Glaser & Glaser, 1995); however, several 
studies have assayed IgA level in saliva as an index of mucosal immune functioning 
(Jemmott & Magloire, 1988; Stone et a l , 1987), as a marker of stress (Carins & Booth, 
2002; McCraty, Atkinson, Rein, & Watkins, 1996) and has repeatedly been shown to be 
sensitive to psychological variables (Hucklebridge, Lambert, Clow, Warburton, Evans, & 
Sherwood, 2000). The test of IgA in saliva is a potentially practical measure, because it 
can be evaluated noninvasively (Humphrey & Willamson, 2001; Ohira et al, 1999). In 
addition, slgA has proven to be decreased during periods of stress, a change that also 
correlates to an increased disease risk (Carins & Booth, 2002). 
The articles under review for this study reflected the practice of health care 
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professionals who use music in their work. For instance, the physician and nurse use 
music to affect health directly in clinical settings, such as in surgery, anesthesia, pain 
therapy, obstetrics, and dentistry (Hodges & Haack, 1996). The professionals in the PNI 
field utilize music to reduce blood pressure (BP), heart rate (HR), or muscle tension; or 
effect changes in the endocrine system (Hodges et al., 1996). The fields of anatomy, 
biochemistry, and neurology exploit music as a stimulus for activating the mechanisms of 
physiological responses (Bartlett, 1996). The psychologist perceives how these physical, 
objective attributes of sound are experienced by the listener or musician, and how they 
define music according to experiential criteria (Bruscia, 1998). Distinctively, in music 
therapy, music is more than the pieces or sounds themselves; every music experience 
involves a person, a specific musical process, and a musical product of some kind. Music 
therapy is not merely the use of music, rather it is the use of music experience (Bruscia, 
1998). Music therapy provides specific kinds of relationships with therapists and clients. 
"Music therapy is a systematic process of intervention wherein the therapist helps the 
client to promote health, using music experiences and the relationships that develop 
through them as dynamic forces of change." (Bruscia, 1998; p. 20) In music as therapy, 
music serves as the primary role for therapeutic change, exerting a direct influence on the 
client and his/her health (Bruscia, 1998). Consequently, other studies are developed by 
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health care researchers who use music listening as an independent variable. In this use of 
music, there is rarely description of any use of a therapeutic relationship. A series of 
research studied the effects of auditory stimuli, imagery, sound, music and music therapy 
on the levels of slgA that involved the fields of biochemical science, medical, music 
therapy, neuroendocrinology, nursing, psychology, psychopharmacology, etc. 
Nevertheless, the subjects, procedures, methods, and results of these investigations are 
varied and have never been valued and organized. For instance, some studies included 
music listening as helpful, but others demonstrated that sound is harmful and increases 
stress. 
The questions raised are: what kind or type of music would have a positive effect on 
increasing slgA (i.e. live music or recorded music listening, music listening or music 
improvisation, etc)? What other treatments would reinforce the effects of music on the 
level of slgA? In addition, five of twelve studies used the saliverte method for collecting 
slgA, four of them used a spitting method, and the others did not mention their methods 
in the literature. Researchers tried different populations through various slgA collecting 
methods, but there is no conclusion of what method should be used for specific 
populations. It is also inconclusive as to what volume, and time period before and during 
saliva collecting to use. What other physical or psychological instruments could be 
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utilized for facilitating and interpreting the consequence of slgA? Such extensive and 
various information does not seem to have systematical, and congruent conclusions. This 
makes it difficult for music therapists and other health professional researchers to utilize 
the existing available knowledge regarding further research or application to different 
populations. 
Despite the increase in interest of the relationship between music therapy and slgA 
there are no conclusive and consistent consequences of the study designs. There is no 
evidence to determine whether further research is warranted or not. The purpose of this 
thesis research is to categorize the literature on slgA and music along several dimensions, 
including a critical analysis of the literature, and to develop suggestions for further 
research. The intention of this thorough review of the research pertaining to music and 
slgAis: (1) to make this information more easily accessible to clinicians. Findings may 
yield new prophylactic manipulation against infectious disease. Additionally, with the aim 
of compiling different music styles or musical experiences utilized to different 
populations in order to increase the level of slgA, cancer patients may have different 
needs concerning their pathology and immune systems while using music compared to 
patients undergoing treatment procedures; (2) to summarize rationales in using certain 
methods more frequently than others. This researcher might be able to find a connection 
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or mechanism between slgA and music. This researcher intends to discover what 
conditions would make a music therapist choose to use live or recorded music listening, 
music improvisation or composing, music assisted relaxation (MAR) or guided imagery in 
music (GIM); and (3) to evaluate current directions in the field. One may recommend that 
slgA could be a marker of stressor and immune function, and there is a positive 
correlation between specific music use and the level of slgA. Knowledge of trends in this 
field will help therapists to identify which populations have been studied most frequently, 
which methods have been given the most research attention, which conditions for 
collecting saliva have been recommended, and which areas need to be investigated further. 
The information gathered in this research project can also be used as the basis for further 
research. An additional benefit is that the integration studies of fields of music therapy, 
medicine, nursing, psychology, etc. could help us clarify some mystery of PNI 
interactions and start to collaborate with each other. 
Earlier research focused on the relationship between stress and immunity. SlgA has 
been found to decrease significantly during stress produced by college examinations 
(Jemmott et al., 1983). In another study of college exam stress on slgA, researchers found 
that slgA increased immediately after the exam but declined two hours later (McClelland, 
Ross, & Patel, 1985). Several investigators have focused on the relationship between 
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mood and slgA production. Research recorded dental students' daily mood for Sl/3 
weeks and found that slgA positively correlated to positive mood (Stone, Cox, 
Valdimarsdottir, Jandorf, & Neale, 1987). Out of extensive inquiries of the relationships 
between slgA, stress, and mood, twelve studies investigated the relationship between 
music and the level of slgA. 
Research produced data that indicated certain types of music are capable of 
increasing slgA, though the mechanism of action is unknown (Chametski, 1998). Several 
possibilities exist: music has been shown to induce relaxation (Davis, 1992; Davis & 
Thaut, 1989) and reduce stress (Hanser, 1985). Relaxation has been shown to increase 
IgA (Knight & Rickard, 2001). Music has also been shown to increase positive affect 
(Lenton & Martin, 1991), and induction of positive affect has increased slgA (Rein & 
McCraty, 1995). Affective change may also be a mediating mechanism. A third distinct 
possibility is direct physiological influence. Music has been shown to affect a number of 
physiological influences. Music has been shown to affect a number of physiological 
variables. For example, music increases parasympathetic activity and decrease 
sympathetic activities (McCraty et al., 1996), and autonomic innervation is involved in 
salivary gland function (Mathison, Davison, & Befus, 1994). Music combined with other 
variables, also decreased Cortisol levels and increased interleukin-1 (Bartlett, Kaufman, & 
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Smeltekop, 1993). Both glucocorticoids and cytokines are known to influence 
immunoglobulins. Finally, cortical neuronal discharge rates are influenced by music 
(Creutzfeldt & Ojemann, 1989); therefore, the potential physiological pathways 
mediating the effects of music upon the immune system are numerous and diverse. 
The first research in the field of psychology attempted to manipulate the levels of 
slgA through a rhythmic, acoustical stimulus (Charnetski, Strand, Olexa, Ruroczi, & 
Rinehart, 1989). It was found that a simple harmonic progression of notes played on the 
piano in the major mode produced significant increases in slgA in college students. 
Researchers also investigated the effects of music, auditory stimuli, and the reactions of 
different personalities to noise bursts on the levels of slgA. Charnetski, Brennan, & 
Harrison (1998) found that uninterrupted music listening is capable of increasing slgA. 
Contrarily, some sounds (such as: clicks, and tones) alone will not necessarily enhance 
slgA; furthermore, auditory stimulation may in fact deleteriously affect the immune 
system. 
In 1990 - in the field of music therapy - two studies researched the autonomic and 
psychological effects of music alone, music combined with cell-specific imagery, and 
improvisation on slgA which were measured by skin temperature, and the Profile of 
Mood States (POMS). One study found significant overall increases (p<0.05) of slgA 
9 
between pre- and posttests for treatment and control groups. The POMS scores show 
differences between groups, and the group of music combined with cell-specific imagery 
had the most positive changes of mood compared to the music alone and the control 
groups. There were no significant changes in skin temperature among the three groups 
(Rider, Achterberg, Lawlis, Goven, Toledo, & Butler, 1990a). The other study stated after 
the sessions, both treatment groups elicited a significant increase in slgA over the control 
group, but none of the correlations between skin temperature and slgA change 
approached significance. (Rider & Weldin, 1990b). Subjects in both studies were college 
students (one had 30, and the other had 45 subjects); similar procedures and methods 
were utilized. According to previous studies, slgA appears to have a specific link to 
positive mood, imagery and music. Followed by this research, in 1992, Lane investigated 
the relationship between music therapy and slgA. She found that hospitalized children (6 
to 12 years) with different diagnoses who received 30 minutes of music therapy had a 
significant increase in their slgA level after treatment compared to before treatment 
(p= .01). It implied that a 30-minute music therapy session could result in positive 
immunologic changes. The increase of an individual's slgA level may indicate that music 
therapy has a positive role in recovery. Further research kept investigating the 
relationship between slgA and mood state recall, group discussion, different styles (loud 
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noise, smooth jazz, classical music, and live music) of music listening, playing 
percussion instruments and singing (Brennan & Charnetski, 2000b; Burns, Harbuz, 
Hucklebridge & Bunt, 2001; Goff, Pratt, & Madrigal 1997; Hucklebridge, Lambert, Colw, 
Warburton, Evans, & Sherwood, 2000; Knight, et al., 2001; Kuhn, 2002; McCraty, 
Atkinson, Rein, & Watkins, 1996; & Ohira, Watanabe, Kobayashi, & Kawai, 1999). In 
addition to measuring the levels of slgA, investigators also included the physiological 
parameters such as electrophysiological data (ECG, HRV), heart rate, blood pressure, and 
the levels of Cortisol (Knight, et al., 2001; McCraty, et al., 1996). Psychological 
instruments were utilized such as Profile of Mood State (POMS) (Rider, et al., 1990a; 
Rider, et al., 1990b), University of Wales Institute of Science and Technology (UWIST) 
Mood Adjective Checklist (Burns, et al., 2001), the State Trait Anxiety Inventory (STAI) 
(Hucklebridge, et al., 2000), and self-reported stress ratings (Brennan et al., 2000). The 
number of subjects varied from 10 to 87, populations were college students, healthy 
adults, newswriters, and dental and cancer patients. Some studies concluded that slgA 
collection is recommended for immunity tests since it is convenient and noninvasive 
(Goff, et al., 1997; Lane, 1992; McCraty, et al., 1996; Rider, et al., 1990a; Rider, et al., 
1990b). Others rejected the utilization of salivary IgA collection, as a marker of immune 
tests, investigators had found that salivary flow is often associated with changes in the 
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concentration of slgA (Stone, et al., 1987; Ohira, et al., 1999). Several studies used taped 
music as treatment (Chartnetski, et al., 1998; Goff, 1997; McCraty, et al., 1996; Rider, et 
al., 1990a), other investigators found that listeners responded with more vivid imagery 
and reported greater tension release when listening to live music versus taped music 
(Bailey, 1983; Rider, 1990b; Kuhn, 2002). Most researchers chose the style of music for 
the participants (Brennan, et al., 2000; Charnetski et al., 1998; Knight, et al., 2001; 
McCraty, et al., 1996), only one study invited subjects to bring their favorite music to the 
study (Goff, 1997). There seemed to be abundant differences of methods and 
recommendations in studies that need to be analyzed and organized. 
This study is literature based and utilized content analysis to organize and categorize 
the large amount of data produced through a review of the literature pertaining to the 
effect of music on slgA. Content analysis is a "technique for making inferences by 
objectively and systematically identifying specified characteristics of messages" 
(Marshall & Rossman, 1989; p. 98). Criteria for inclusion in this content analysis were: 1) 
experimental studies on humans; 2) a primary study of a randomized controlled trial or 
pre/post test design; 3) music included as a separate, independent variable; 4) a 
prospective study involving an intervention aimed at the relationship between music and 
slgA; 5) studies with valid outcome measures; and 6) reports in the English language of 
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design, procedures, and results amenable to replicated data analysis. The literature 
distribution, methodology design, results and conclusions were coded. In order to look 
into the relationships between various areas being studied and to evaluate current 
directions in the field, frequencies tabulated and cross-tabulated were used. 
The results indicated that the researchers in the fields of psychology, medicine, 
biochemical sciences, biomedical sciences, neuroendocrinology, and 
psychopharmacology has increased interest discovering the relationship between music 
and sIgA in the last decade. Nearly all studies used researcher-selected music listening 
with different methods, styles, and treatments to increase sIgA. Salivette and expectorate 
methods were used for sIgA collection and radial immunodiffusion (RID) was used for 
sIgA analysis in most studies. The deduction of literature results and conclusions is 75% 
studies demonstrated that sIgAhad significant increases after music experiments. Overall, 
the outcomes showed the effects of music had been revealed by increased sIgA, positive 
mood change, production of a relaxation state, activation of autonomic systems, and 
reduction of stress-hormone (Cortisol). It was found that all researchers used music 
listening techniques in music experiment groups. Music listening was used in medical 
treatment or combined with other treatments. Overall, music listening appeared to have 
positive effects on sIgA, mood change, and autonomic activities. In addition, when music 
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listening was combined with imagery, self-induced positive emotional state, and local 
anesthesia or nitrous oxide/oxygen used, the outcomes showed greater effects than music 
listening only. 
This study was limited to only a few articles (twelve) which were directly associated 
to music and slgA. Due to the small sample number, it is difficult to form a theory and 
make a connection with each field that investigated music and slgA. Experiments 
attempted to correlate slgA levels with music, as using different types of music, music 
therapy sessions, and auditory stimuli; however, the results of these studies were variable, 
with positive, negative, or no correlation found between slgA and music. Such correlation 
analyses are complicated by the high intrinsic variability in levels of slgA between 
individuals and within the same individual over short and long periods. Additionally, only 
English-language literature found in Australia, the United States, and the United 
Kingdom was used for this review; furthermore, slgA is only a diminutive view of the 
immune system. There are also other immunoglobulins that could be used as a marker of 
the function of immunity. 
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LITERATURE REVIEW 
Introduction of Salivary Immunoglobulin A (slgA) 
The Function ofsIgA 
Synthesis and distribution of immunoglobulin A (IgA) 
In the human immune system, there are five classes of antibodies 
(immunoglobulins), which are IgM, IgG, IgA, IgD, and IgE (Sharon, 1998; 
Underdown, 1992). Like other immunoglobulins, IgA is present on the B-cell 
membrane, which is at the stage of the mature B lymphocyte (Janeway, Travers, 
Walport, & Capra, 1999). The major sites of IgA synthesis and secretion are the gut, 
the respiratory epithelium, the lactating breast, and various other exocrine glands 
such as the salivary and tear glands rather than contribution from blood (Janeway et 
al, 1999; Underdown, 1986). IgA transports at mucosal sites throughout the body, 
ranging from the gastrointestinal and respiratory tracts to ocular tissue, minor 
salivary glands, the urinary tract, the uterus, and the skin. It is an advantaged 
mechanism because levels of secretion can be regulated locally to respond to 
physiological needs, reflecting the estrous cycle or the presence of infection 
(Underdown, 1986). 
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The roles of IgA 
The function of IgA in serum is not well understood, however, the major 
interest in IgA is due to its role as a protective substance in external secretions such 
as saliva, sweat, tears, and breast milk; in mucosal secretions such as colostrums, 
gastrointestinal, cervical/ vaginal, and respiratory mucous secretions (Sharon, 1998; 
Underdown, 1992; Wilton, 1992). IgA is the principal isotype in secretions, the most 
important being those of the mucous epithelium of the intestinal and respiratory 
tracts (Janeway. et al, 1999). Sharon (1998) stated: 
Most antigens enter the body through the mucosal of the gastrointestinal, 
urogenital, and respiratory tracts, and their first encounter with the 
immune system is usually with secretory IgA, the main Ig class in 
mucosal secretions. For this reason, IgA is considered the first line of 
defense, (p. 102) 
"IgA antibodies prevent the attachment of bacteria or toxins to epithelial cells or the 
absorption of foreign substances and provide the first line of defense against a wide 
variety of pathogens" (Janeway. et al, 1999; p. 327). Microbial toxins and viruses 
can also be neutralized or inactivated by secretory IgA (Janeway et al, 1999; 
Marcotte, & Lavoie, 1998; Sharon, 1998). IgA may also act synergistically with 
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innate immune factors present in secretions (Marcotte et al., 1998). Research 
indicated that higher levels of IgA are significantly associated with few colds and 
illness (Brennan et al , 2000; Cohen, 1996; McClelland et al., 1980), and IgA 
increases parallel recovery from mucosal infection (Ogra, 1985 in Brennan & 
Charnetski, 2000; Rabin, 1999). As IgA is the first defense at the body's surfaces, 
lack of IgA might cause a predisposition to lung infections with various pathogens 
or a risk for mucosal infection and increasing frequency of autoimmune diseases 
(Janeway et al, 1999; Underdown, 1992). 
The roles of salivary immunoglobulin A (slgA) 
In saliva, the dominant immunoglobulin is IgA. Salivary IgA (slgA) is secreted 
from both the major and the minor salivary glands (Humphrey et al., 2001; 
Underdown, 1992). Mucosal IgA responses are efficiently stimulated by prolonged 
or repeated antigen exposure. The precise mechanisms for the protective effect of 
slgA are not known, but the inhibition of bacterial attachment is probably the most 
important (Underdown, 1992). In addition, slgA is an important antibody in the 
immune system for several reasons. First, as the most abundant antibody in the body, 
it has been used as a general marker of immunocompetence (Jemmott, 1987). 
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Secondly, its presence in all mucosal linings of the body serves as a first line of 
defense against microbial infection (Undersown & Schiff, 1986). Furthermore, SIgA 
has been used as a marker of stress, and immunity (Carins & Booth, 2002; McCraty, 
Atkinson, Rein, and Watkins, 1996) and it has proven to be decreased during periods 
of stress, a change that also correlates to increased disease risk (Carins & Booth, 
2002). SIgA level could be an indicator of the high immune response to 
opportunistic infections of the HIV-infected subjects (Belazi, Fleva, Drakoulakos, & 
Panayiotidou, 2002; Boyaka & McGhee, 2002). 
SIgA Secretory and Flow Rate 
Salivary flow rate 
The important factor in determining the concentration of slgA is whole salivary 
flow (ml/min) which is controlled by food ingestion, sensory stimulation, drugs, 
smoking, body position, stress, degree of dehydration, dietary factors, daily mood, 
and intense physical activity (training) exercising (Humphrey et al., 2001; Miletic, 
Schiffman, Milectic & Sattely-Miller, 1996; Nieman, Henson, Fagoaga, Utter, Vinci, 
Davis, & Nehlsen-Cannarella, 2002). The average daily flow of whole saliva varies 
in health between 1 and 1.5 L. There is great variability in individual salivary flow 
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rates. The accepted range of normal flow for unstimulated saliva is above 0.1 
mL/min - below 0.1 mL/min is considered hypofunction. For stimulated saliva, the 
minimum volume for the accepted norm increases to 0.2 mL/min and the maximum 
to 7 mL/min (Humphrey et al., 2001; www.altavista.com Malmo University, 2002). 
On average, unstimulated flow rate is 0.3 mL/min during waking hours, and it is 
nearly zero during sleep; therefore, circadian low flow occurs during sleep, whereas 
peaks occur during afternoon or high stimulation periods. Circannual low flow 
occurs during the summer, whereas peak flow is during the winter (Humphrey et al., 
2001; Navazesh, 1993). Therefore, testing will be always done at the same daily 
time period to control for circadian (24hr) variations (Rider M. S. & Weldin C, 
1990). Hypofunction of stimulated salivary flow is an abnormal age-related change. 
Although decreased concentrations of salivary mucins have been found with age in 
resting and stimulated whole human saliva, research points to insubstantial 
age-related changes in the secretory responsiveness of salivary mucous cells. Many 
times, reduced flow in older patients is linked to side effects of prescription 
medications. Nutritional changes and deficiencies can influence salivary functions 
as well (Humphrey et al., 2001; Miletic, Schiffman, Milectic & Sattely-Miller, 
1996). 
19 
Salivary IgA secretion rate & concentration 
The level of slgA may vary according to salivary flow rate, age, hormonal 
factors, smoking habits, emotional states, daily events, daily mood changes, 
behavior patterns, physical activity, and genetic background (Marcotte et al., 1998; 
Stone, Cox, Valdimarsdottir, Jandorf, & Neale, 1987). Additionally, slgA secretion 
rate was found to be independent of total proteins secreted in all research samples 
(Miletic et al., 1996). SlgA concentration and secretion rates vary widely between 
individuals, even in the same individual-under different conditions (such as: the 
degree of hydration, peak of day or season, medical status and medications), and the 
effect of gender is uncertain (Navazesh, 1993; Nieman, Henson, Fagoaga, Utter, 
Vinci, Davis & Nehlsen- annarella, 2002); however, Evans et al. (2000) studied 2007 
subjects and demonstrated that slgA levels in males were higher than females. 
Navazesh (1993) reported the degree of hydration is the most important factor which 
affects the unstimulated salivary flow rate. It has been reported that an 8% reduction 
in body water content can cause a 100% reduction in the salivary flow rate. 
Hyperhydration exposure to light, olfactory stimuli, and body positioning can also 
influence the flow rate. Miletic, et al. (1996) stated, "saliva flow and slgA secretion 
rates have been reported to be significantly lower in older adults than younger, 
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though this may not become significant until 60-80 years of age" (p. 247). 
Conversely, multiple studies found there was insignificant difference between the 
levels of sIgA and age, gender, or carbohydrate ingestion (Goff et al., 1997; Nieman 
et al., 2002). Salivary IgA secretion rate (|j,g/ml)is determined by multiplying the 
absolute sIgA concentration (|i.g/ml) with absolute saliva flow rate (ml/min) (Miletic 
et al., 1996).There is no data on the secretion rate of sIgA in whole unstimulated 
saliva; however, researchers found chewing stimuli could increase the volume of 
both whole-mouth saliva and secretion of sIgA simultaneously (Proctor & Carpenter, 
2001). Notwithstanding, Marcotte et al. (1998) stated, "since the concentration of 
salivary IgA is inversely correlated with the salivary flow rate, experiments with 
uncontrolled salivary flow rate are subject to increased variability in levels of 
salivary IgA" (p. 88). Relative to other antibodies that belong to the mucosal 
surfaces, sIgA has a relatively short half-life (3-6 days) and a high synthetic rate (66 
mg/kg/day) (Goff et al., 1997; Janeway, 1999; Miletic et al., 1996; Rabin, 1999; 
Stone et al., 1987); therefore, sIgA is an excellent parameter for investigation of the 
influence of nutrition, specific dietary treatment, stress, and exercise on the function 
of the mucosal immune system (Miletic et al., 1996). 
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SIgA and autonomic nervous system (ANS) - sympathetic/parasympathetic 
Salivary glands are densely innervated by the autonomic nervous system (ANS) 
and many aspects of salivary gland activity are regulated by both sympathetic and 
parasympathetic nerve fibers (Humphrey et al., 2001; Nieman et al., 2002; 
Willemsen, Ring, Carroll, Evans, Clow, & Hucklebridge, 1998). Various 
neurotransmitters and hormones stimulate different receptors, different salivary 
glands, and different responses. When sympathetic innervations dominate, the 
secretions contain more protein from acinar cells, whereas predominant 
parasympathetic innervations produce a more watery secretion (relative to the 
concentration of sIgA?). (Humphrey et al., 2001) Stimulation of one receptor often 
enhances and complements another receptor; therefore, the separation of 
contributing stimuli and resulting secretory products is not absolute. There is great 
individual variability in salivary stimulation and secretion from cell type to cell type, 
thereby affecting the content of saliva regionally and as a whole (Humphrey et al., 
2001). There is some indication from the study of Willemsen et al. (1998) that 
mental arithmetic tasks increased the sIgA concentration which was associated with 
sympathetic cardiovascular activation. By contrast, McCraty et al. (1996) provide 
evidence that sIgA increases in response to induction of a positive emotional state 
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are related to cardiovascular parasympathetic activity. Various patterns of both 
sympathetic and parasympathetic nerve stimulation induced increases in the rate of 
transepethelial slgA transport. 
The Methods for Collecting and Analyzing SlgA 
Preparation for saliva collection 
The three types of saliva triggers -or stimuli- for this production are mechanical 
(the act of chewing), gustatory (with acid the most stimulating trigger and sweet the 
least), and olfactory (a surprisingly poor stimulus) (Humphrey et al., 2001). Saliva 
can be collected under unstimulated or stimulated conditions. Stimuli have been 
used most frequently to increase salivary flow rate and the stimulants are paraffin 
wax, rubber bands gum base, and citric acid (Navazesh, 1993; 
www.altavista.com Malmo University, 2002). Due to the factors that were stated 
earlier at "slgA secretory and flow rate", it is recommended that the tests are 
performed at least 1-2 hours after the person has eaten something (drinking water is 
allowed), smoked or exercised. Subjects must additionally avoid acidic or high sugar 
foods, which may compromise the assay by lowering saliva pH and increasing 
bacterial growth. They must also abstain from alcohol consumption 24 hours prior to 
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sample collection, because alcohol respirates into saliva and interferes with antibody 
binding in immunoassays (Navazesh, 1993; www.ibl-hamburg.com, 2002; 
www.salimetrics.com). Dental work should not be performed within 24 hours prior 
to sample collection and subjects must not brush their teeth 3 hours prior to sample 
collection. Blood contamination is a particular concern in saliva samples because the 
levels of most analyses are higher in the general circulation than in saliva. Blood can 
leak into saliva due to several reasons, including poor oral health, abrasive brushing, 
or injury. Occasionally, saliva samples are visibly contaminated with blood, but even 
an invisible amount of blood contamination in a saliva sample has the potential to 
falsely elevate salivary analyses levels (www.salimetrics.com). If the person has any 
disease, it should be considered if the disease affects the secretion rate, and if it is a 
temporary condition or a long-lasting disease. If long-lasting, the reduced secretion 
rate may be regarded as representative for that patient and for that period of time 
(Navazesh, 1993; www.altavista.com Malmo University, 2002; 
www.ibl-hambur g. com, 2002; www.salimetrics.com, 2002). Just before the 
collection trial, rinsing of the oral cavity with water or deionized water 10 minutes 
prior to giving a sample is recommended (Navazesh, 1993; www.ibl-hamburg.com. 
2002). 
24 
The methods for saliva collection 
Saliva collection is a potentially practical measure for medical diagnosis and 
research. It has become valuable as the most accessible body fluid which can be 
collected easily, and evaluated noninvasively so as not to stress the patient (Carins 
& Booth, 2002; Humphrey et al., 2001; Miletic et al., 1996; Karin, de Boer, 
Zuidema, & Maes, 2002 http ://www.criminology.fsu.edu/i ournal/hold.html; Ohira et 
al, 1999). As a noninvasive technique, the collection and analysis of saliva would 
appear to be particularly attractive for a high-risk patient population where the 
routine collection of blood is often made difficult because of bruised or thrombotic 
veins. It would be beneficial to both the patient (blood sampling would be reduced) 
and to those who handle patient samples (clinic and laboratory staff) because saliva 
can inhibit HIV infectivity (in Karin et al., 2002). Saliva could be an indicator of 
increasing vulnerability to illness or stress to suppressed immunity (Carins & Booth, 
2002;). Humphrey et al. (2001) stated the following: 
Reflective to the status of health in the body, salivary samples can be 
analyzed for: 1) tissue fluid levels of naturally, therapeutically, and 
recreationally introduced substances; 2) emotional status; 3) hormonal 
status; 4) immunologic status; 5) neurologic status; and 6) nutritional/ 
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metabolic influences, (p. 167) 
There are four most common methods for collecting saliva under the situations of 
stimulation or nonstimulation. Different methods influence the volume of saliva 
collected and IgA concentration. (Goff et al., 1997; Nieman et al., 2002). Aufricht, 
Tenner, Salzer, khoss, Wurst, & Herkner (1992) compared three commonly used 
methods of saliva collection (spitting, suction, and swab), and the amount of slgA 
concentrations were shown to be lower in the salivette method than in the other two. 
Researchers suggested to avoid using cotton or polyester rolls for saliva collection 
except for Cortisol collecting (www.ibl-hamburg.com, 2002). Navezesh (1993) 
found that draining and spitting provide similar types of information about 
unstimulated whole saliva and are both reproducible and reliable; in contrast, the 
swab method is the least reliable in saliva collecting methods. Salivary flow 
assessed by the spitting method was inversely correlated with slgA concentration 
(Aufricht et al., 1992). Researchers concluded that slgA assessment is influenced by 
the saliva collection method, and that studies dealing with this topic should 
accurately describe the methods used for collecting saliva so that data may be 
properly compared. The methods for saliva collection are the following (Aufricht et 
al., 1992;Navazesh, 1993): 
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1. Draining (pipettes) method: Subject drips off saliva from his/her lower lip into 
a preweighed test tube fitted with a funnel. One technique is to cut an ordinary 
plastic straw into small sections - about 2 inches - and have the subject drool 
down the straw into a tube (Navazesh, 1993; www.salimetrics.com ). 
2. Spitting (expectoration) method: Saliva is allowed to accumulate in the floor of 
the mouth and the subject spits it out into the preweighed test tube after about 
60 seconds. In many studies claiming to have utilized unstimulated whole 
saliva, the subjects have usually been asked to spit directly into a collection 
tube. This spitting itself is usually a sufficient stimulus to elicit a flow of about 
0.5 ml/min (Navazesh, 1993; Karin et al., 2002). 
3. Suction method: Saliva is continuously aspirated from the floor of the mouth 
into a test tube by a saliva ejector or an aspirator (Navazesh, 1993). 
4. Salivette (swab / or absorbent) method: A preweighed swab, cotton roll, or 
gauze sponge is placed in the mouth at the orifices of major glands to collect 
the saliva (Navazesh, 1993; www.ibl-hamburg.com, 2002). It takes 2 minutes 
without swallowing and is removed for reweighing at the end of the collection 
period. The swab will then be placed in a sealed test tube (or a salivette tube) 
and frozen (Kuhn, 2002; Knight, et al, 2001). The method of salivette can 
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prevent the sample from mixing unwanted serum IgA present in the blood as a 
consequence of receiving dental work (Goff et al., 1997). 
Collecting under different conditions 
Saliva can be collected under stimulated or unstimulated (resting) conditions 
(Navazesh, 1993; Karin et al., 2002). Subjects often experience decreased salivary 
secretion - dry mouth- if asked to provide a sample. Many researchers found it 
advantageous to further stimulate salivation. Chewing stimulants will usually elicit a 
flow of 1 to 3 ml/min (Karin al 2002; Navazesh, 1993). The most commonly used 
stimulants are paraffin wax, rubber bands, gum base, and citric acid. Subjects must 
chew the gum until it becomes soft and swallow their saliva for at least three 
minutes before giving a sample. The frequency of stimulation can be controlled by a 
metronome at about 70 chews/min (Navazesh, 1993; www.ibl-hamburg.com. 2002). 
Researchers recommended that, when these types of stimuli are used, the subject 
should swallow the first portion of saliva before collection, continue chewing for 
another five minutes, allow saliva to accumulate in the mouth until the desire to 
swallow occurs, at which time the fluid can be expelled smoothly into a vessel 
(Karin al 2002; Navazesh, 1993). If using the salivette method, the gum should be 
28 
removed prior to placing the cotton swab in the mouth. (Karin et al., 2002). The 
stimulated method is particularly useful when more than 2 ml of saliva is needed 
(Navazesh, 1993). Repeated expectorations should be avoided since this introduces 
bubbles, which may result in changes in pH leading to errors in interpretation of the 
saliva/plasma concentration ratio (S/P ratio). The use of acid lemon drops or a few 
drops of 0.5 mol/1 citric acid are among the most potent of taste stimuli and will 
generally induce a maximal secretion of 5 to 10 ml/min (Karin et al., 2002; 
www.altavista.com Malmo University, 2002). In addition, to visualize favorite 
foods and chew on the salivette cotton roll or straw is often useful to stimulate 
salivation (Navazesh, 1993). When collecting saliva, subjects should sit comfortably 
with eyes open, and head slightly tilted forward (Navazesh, 1993). The normal range 
of the stimulated saliva rate is more than 1.0 ml/min less than 0.7 ml/min is 
considered low (www.altavista.com Malmo University, 2002). 
In contrast, unstimulated saliva is defined as the saliva collected with no apparent 
source of stimulation. Saliva formed is allowed to drip into the measure-cup for 15 
minutes (Navazesh, 1993). It is important that the person is relaxed, calm, sitting 
upright, with their head slightly tilted forward, minimizing orofacial movements and 
has their eyes open while saliva is collected (Navazesh, 1993). The normal range of 
29 
the unstimulated saliva rate is more than 0.25 ml/min. Less than 0.1 ml/min is 
considered low (www.altavista.com Malmo University, 2002). This study 
recommended the methods of draining and spitting for collecting unstimulated saliva; 
conversely, suction and salivette methods introduced some degree of stimulation and 
variability and thus are not recommended for unstimulated collection (Navazesh, 
1993). 
Multiple studies debated about the time for collecting saliva: Goff et al. (1997) 
stated slgA fluctuates within 1 hour's time, and that this fluctuation is both 
detectable, and possibly meaningful. Researchers (McClelland et al., 1985; Jemmott 
et al., 1988a) suggested "A timed 2 minute" sample of whole unstimulated saliva 
was expectorated completely on three occasions: at time 0, 60, and 120 seconds. 
This procedure of collecting timed samples yields a measure of flow rate and has 
been found to help control the relationship between saliva volume and slgA 
concentration. The problem of slgA concentration and saliva volume had been 
mentioned in Stone et al. (1987). 
Sample storage 
Studies recommended to refrigerate or freeze the saliva samples as soon as 
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possible after collection, and for samples to be maintained at 4 °C for no longer than 
several hours before freezing at or below -20°C (Karin et al., 2002; 
www.salimetrics.com); although some researchers indicated that the samples may be 
stored for up to five days at room temperature or ten days at 2-8 °C or longer 
periods at -20 °C (www.ibl-hamburg.com, 2002). Saliva samples should be 
refrigerated within 30 minutes of collection as there is an opportunity for bacterial 
growth, which can compromise assay validity when samples remain at room 
temperature for periods of time longer than 30 minutes. (Navazesh, 1993; 
www.ibl-hamburg.com, 2002; www.salimetrics.com, 2003). After refrigerating, 
investigators recommend freezing them at -20°C to -80°C in anticipation of the 
centrifugation of samples (www.ibl-hambrug.com, 2002; www.salimetrics.com, 
2003). 
The methods ofsIgA analysis 
The samples will then be centrifuged to remove particulates, and the clear liquid 
will be used to process the assays. Most analysis methodologies focus on the 
measurement of antigen-antibody interaction or the measurement of one of the 
potential components of this interaction. These observations usually depend on 
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phenomena occurring as a result of the formation of antigen-antibody complexes 
rather than direct observation of primary antigen-antibody interaction. Such 
phenomena are termed secondary reactions and they include precipitation, 
agglutination, lysis, and complement fixation (CF). These secondary effects are 
named by the antiserum involved, e.g., precipitin, agglutinin (Grieco et al., 1986). 
Some researchers selected either one of them, others used Radial Immunodiffusion 
(RID) and Enzyme-Linked Immunoabsorbent-Assay (ELISA) consecutively. 
Methods for measuring slgA are following: 
1. Radial immunodiffusion (RID): The original method used for low 
concentrations of IgA and the measurement of serum proteins (Miletic et al., 
1996; Kuhn, 2002). RID techniques have been found to be both reliable and 
unbiased (Rider et al., 1990b). It is based on the phenomenon of an 
antigen-antibody reaction in a gel medium forming a precipitin ring. A 
quantitative relationship exists between the diameter of the precipitin ring and 
the concentration of antigen such that the logarithm of the antigen 
concentration is proportional to the diameter of the ring. A standard curve is 
experimentally determined with known antigen standards. This curve can be 
used for determination of antigen concentrations corresponding to any diameter 
32 
size (Grieco & Meriney, 1986). Measured samples of equal volume (5 
microliters) of the test saliva were delivered into a well that is cut into a 
commercially available, pre-prepared plate containing a uniform layer of 
buffered agarose gel, impregnated with monospecific human IgA antibody. Two 
reference concentrations of IgA were placed in each plate to check for possible 
deterioration and/ or other discrepancies. Plates were then incubated at room 
temperature for 20 to 24 hours, during which the antigen (IgA) in the saliva 
diffused into the agar, and antigen antibody complexes were formed, which 
produced a precipitin ring. The area within the precipitin ring is proportional to 
the antibody concentration. Effects on the immune system were determined by 
calculating the difference in the precipitin ring diameters of the before and after 
samples of the same subject (Burns et al., 20001; Knight et al., 2001; Kuhn, 
2002; Rider et al., 1990a; Rider et al., 1990b). 
2. Enzyme-linked-immunoabsorbent-assay (ELISA): It is used to examine slgA 
antibody activity in a rabbit albumin. It is a quantitative technique for the 
detection of antigens and antibodies. Enzymes are linked to either antigens or 
antibodies as a label which can be detected by measurement of enzyme activity 
(Bryant, 1986; Grieco et al., 1986). 
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3. Immunonephelometry (Beckman Array Protein System): This technique 
identifies the peak rate of formation of antigen-antibody complexes by 
measuring their precipitation in the presence of a known concentration of slgA 
antigen (Hewson-Bower & Drummond, 2001). It is a measure of the light 
scattered from a solution at a specific angle. This procedure requires the use of 
an instrument called a nephelometer, which can determine concentration or 
particle size of suspensions by means of transmitted or reflected light (Grieco et 
al., 1986). 
The Relationship Between slgA and Stress 
Definition of stress 
Recent research has found that the immune system is not isolated from other 
physiological systems. Contrary to our knowledge of just a few decades ago, it is a 
system open to influence by not only psychological factors but neural and 
neuroendocrine pathways (Brennan & Charnetski, 2000b; Charnetski, Brennan & 
Harrison, 1998; O'Leary, 1990). Much research indicated that psychological factors 
such as affective states, stress and social support could be suppressive of various 
aspects of the immune functions (Bartlett, Kaufman & Smeltekop, 1993; Brennan et 
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al, 2000b; Evans, Bristow, Hucklebridge, Clow, & Walters, 1993). Perhaps the most 
frequently studied variable is stress (Cohen, 1996; Jemmott & Magloire, 1988). 
Experts estimated that up to 75 % of all medical disorders (e.g. cancer, coronary 
artery diseases, gastrointestinal problems, hypertension, obesity, et al.) are directly 
attributable to stress (reviewed by Hanser, 1985; O'Leary, 1990). Stress effects on 
the immune system that are associated with psychological events in an individual's 
life (such as taking examinations, natural environmental disasters, marital 
difficulties, caring for a mentally demented spouse or death of a spouse) have also 
been studied (Brennan et al., 2000b; Evans et al., 1993; Stone et al., 1987; Rabin, 
1999; Rotton & Dubitsky, 2002). Effects of stress accompanied by social disruption, 
psychological depression, and certain personality styles may alter immune response 
(Ohira, Watanabe, Kobayashi, & Kawai, 1999; O'Leary, 1990). Both acute and 
chronic stressors have produced mixed effects on immunity (O'Leary, 1990). 
Researchers concluded that enhancement of the immune system may corroborate 
with the relationships between an individual's being in a positive emotional state and 
healing (Lane, 1994; McCraty, et al., 1996; Rider, et al., 1990a). 
SIgA and stress 
Previous research has shown that sIgA can be directly influenced by positive or 
negative thinking and behavior patterns, and thus a person's mood and stress may 
alter the aspects of immunologic functioning (Kugler, Mess, & Haake, 1992; 
O'Leary, 1990; Jemmott, & Magloire, 1988; Jemmott & McClelland, 1989; Stone, et 
al., 1987a; Stone, et al., 1987b). Rider & Welein (1990) indicated "sIgA levels are 
inversely related to stress and amenable to short-term enhancement by increasing 
positive emotional states". Lane (1991) found that sIgA levels decrease significantly 
in the presence of stress and that these levels may be an indicator of the patient's 
mood; therefore, several studies have assayed sIgA in whole saliva as an index of 
mucosal immune functioning (Jemmott et al., 1988; Lane, 1994; Rotton et al., 2002). 
Much research investigated the relationship between the levels of sIgA, and life 
stress, or mood states. The results have shown that people who were under high life 
stress, in a negative mood or had a lack of social supports had lower levels of sIgA 
than people who were under less life stress, in a positive mood or had higher social 
supports (Brennan et al., 2000; Evans et al., 1993; Jemmott et al., 1988; Lowe, 
Urquhart, & Greenman, 2000; McClelland, Alexander, & Marks, 1980; Stone et al., 
1987). Brennan et al. (2000) demonstrated an overall negative correlation between 
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mean self-reported stress rating and IgA which corroborated prior findings of a 
negative relationship between stress and slgA (McClelland, et al., 1985). As a result, 
relaxation techniques have been found to result in increasing slgA levels (Rider, et 
al., 1990a); however, some studies demonstrated the opposite results that the volume 
of slgA in saliva increased after exposure to the experimental brief stressor (Ohira, 
et al., 1999). The positive correlation between acute stressors and slgA elucidated 
the adaption of temporary changes in the immune system. As the function of IgA in 
saliva, it is susceptible to even a brief stressor (Ohira, et al., 1999). Hucklebridge et 
al. (2000) found that slgA concentration and secretion rate increased in both positive 
and negative moods. Researchers indicated that individuals who, in terms of slgA 
response, were sensitive to positive mood manipulation were also sensitive to 
negative mood manipulation (Hucklebridge, et al., 2000; Rein, & McCraty, 1994; 
Willemsen et al., 1998). Notwithstanding, Rein & McCraty (1994) had demonstrated 
that self-induced positive emotional states could alter sympathovagal balance and 
increase slgA. 
Researchers also found that lower slgA levels could be related to infectious 
diseases, such as colds, and flu; slgA seemed to have a negative correlation with 
frequent illness. (Brennan, et al., 2000; Rider, et al., 1990; Jemmott et al , 1988). 
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Conversely, in another study of college exam stress on humoral immunity, slgA was 
found to increase immediately after the exam but then decline two hours later 
(McClelland, Ross, & Patel, 1985). Furthermore, there are researchers who stated 
that the assaying of slgA to measure stress may not be as useful in 
psychophysiological research as expected (Henningsen et al., 1992; Weisbrod, 1969). 
Jemmott & McClelland (1989) contradicted Stone et al. (1987) by determining that 
there is no empirical or logical reason to reject the measurement of slgA over any 
length of time instead of performing some other measure of immune competence. 
SlgA and Cortisol 
The release of Cortisol from the adrenal cortex represents the end-point 
activation of the physiologically important stress neuroendocrine pathway. In 
addition, this glucocorticoid steroid has a major anti-inflammatory role, and analogs 
of these steroids are widely used in this regard in the clinic. Measurement of salivary 
Cortisol is an accepted and validated measure of stress-axis activity (Bartlett, et al., 
1993; Burns, et al., 2001). Few studies attempted to relate changes amongst slgA, 
Cortisol, and music, mental recall, mood and life-events (Evans, et al., 1993; 
Hucklebridge, et al., 1998; Zeier, Brauchli & Joller-Jemelka, 1996). In the study by 
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Zeier et al. (1996) on air traffic controllers, slgA responses to a radar work session 
were accompanied with elevations in salivary free Cortisol. Kugler et al. (1996) have 
also reported elevations in both slgA concentration (independent of salivary flow) 
and Cortisol in soccer coaches during competition stress. In Hucklebridge (2000), 
there was no evidence of hypothalamic-pituitary-adrenal (HPA) activation in any of 
the mood manipulation procedures. This study stated, "psychological modulations 
that do not result in elevated Cortisol can induce increased slgA" (p. 32). Prior 
studies reported the more intense HPA activation with a pronounced salivary Cortisol 
response and salivary slgA elevations. This indicated that psychological HPA 
neuroendocrine responses become more intense as does the stimulatory influence 
over slgA. Cortisol itself, however, may actually inhibit slgA mobilization 
(Hucklebridge, 2000). 
SlgA andpsychoneuroimmunology (PNI) 
Recently, research in the field of music and medicine has moved into the 
measurement of such covert behaviors as Cortisol and immunoglobulin A, 
biochemical agents related to the immune/stress systems which have been given 
increasing prominence through an outgrowth of the relatively new field of 
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psychoneuroimmunology (PNI) - the study of the relationships between immune 
systems and emotional processes; neuroendocrine-immune - the study of the 
relationships between stress-related hormones and enhancement of specific 
immunologic measures associated with natural killer cell activity and cell-mediated 
immunity; cancer and HIV (+) patients (Bartlett, et al., 1993; Bittman, Berk, Felten, 
Westengard, Simonton, Pappas, & Ninehouser, 2001). Investigators found that slgA 
can be directly influenced by positive or negative thinking and behavior patterns, and 
thus the levels of immunoglobulins can be a function of a person's mood (Burns, et 
al., 2001; Jemmott & McClelland, 1989; Kugler, Mess, & Haake, 1992; Stone, Cox, 
Valdimarsdottir, & Neale, 1987). 
The Relationship Between slgA and Music 
SlgA and music in different populations 
The study of the relationship between slgA and music includes research from 
the fields of psychology, medicine, complementary medicine and alternative, 
nursing and music therapy. In fourteen studies found in the literature, subjects 
included hospital children, pregnant women, oncology patients, HIV (+) patients and 
college students. In most studies, subjects who were exposed to music alone or 
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music combined with imagery had significant increases on sIgA over control groups 
(Rider et al., 1990; Rider et al., 1990b; Lane, 1992; McCraty et al., 1996; Goffet al., 
1997; Brennan ea al., 2000; Hucklebridge et al., 2000; Burns et al., Knight et al., 
2001; Kuhn, 2002). 
SIgA and different uses of music 
The earliest study used in this analysis indicated that music could influence 
parameters involved in immune function by employing a simple harmonic 
progression of notes and showed an increase in sIgA in college students (Chametski, 
Strand, Olexa, Turoczi, & Rinehart, 1989). In a more recent study replication sIgA 
increased in college students, using a more recognizable "smooth jazz" style of 
music formatted by Muzak, Inc (Chametski, Brennan, & Harrison, 1998). They 
indicated that readily identifiable music commonly listened to without interruptions 
is capable of producing an increase in slg A. Research seemed to indicate the 
positive correlation between music and sIgA. 
In addition, music therapy has been found to increase sIgA levels more 
significantly in the major mode than the minor mode (Chametski, et al., 1989), in 
experimental groups, which were exposed to music alone and music combined with 
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imagery over control groups (Rider & Weldin, 1990). Researchers (Land & Olness, 
1991; Lane, 1994) investigated that children who received music therapy sessions at 
the Children's Hospital in Cleveland had significantly increased sIgA levels. It 
implied that the increase of an individual's slgAmight indicate that music therapy 
has a positive role in recovery. Studies indicated that in the music listening and 
improvisation groups (Burns, Harbuz, Hucklebridge, & Bunt, 2001), and the active 
group (played instruments and sang) showed significantly greater increases than 
those of the passive (listened to live music) group and the control group (sit, talk or 
move free without music) (Kuhn, 2002). Some studies have demonstrated that sIgA 
levels are inversely related to stress (Rider et. al, 1990; Stone et. al, 1987). Music 
therapy sessions significantly increased sIgA levels also indicating that analyzing 
music's influence on sIgA can be done objectively and systematically. 
Mechanism of music and sIgA 
Present data indicate that certain types of music are capable of increasing sIgA 
although the mechanism of action is unknown. Increased sIgA were found in studies 
which used a Muzak tape, referred to as "Environmental Music" (Charnetski, et al, 
1998), "Smooth Jazz" formatted by Muzak, Inc (Brennan et al, 2000), live 
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improvised music instead of taped music (Bailey, 1983), and a music therapy session 
which involved singing, using rhythmic and melodic instruments, and imitation and 
listening activities (Lane, 1994). Several possibilities exist: slgA increases may be 
mediated by way of relaxation. Music has been shown to induce relaxation (Blood & 
Gerris, 1993), reduce stress (Hanser, 1985), and relaxation has been shown to 
increase IgA (Green, et al., 1988). Affective change may be a mechanism as music 
has been shown to increase positive affect, and induction of positive affect has 
increased slgA. (Brennan & Charnetski, 2000) 
Effects of Music Therapy 
Physiological Mechanism of Music 
Physiological responses to music 
Throughout history, music has been used for its beneficial influence on people. 
Ancient Greeks and Romans believed music had magical charm and power to aid 
the body and soul in healing. They honored Apollo as the god of music and medicine, 
recognizing the important connection between these two areas of life (Tame, 1984). 
Although healers have recognized the power of music to affect the healing process 
and music has been used to decrease anxiety and discomfort for thousands of years, 
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the physiological and psychological effects of music have only been studied 
scientifically in this century. The use of music as a therapeutic modality has since 
established a theoretical base (Alvin, 1975; Watkins, 1997, Winn & Walker, 1996). 
Researchers seek to answer whether music has a measurable, observable effect on 
the human organism and whether such effects can be evaluated in terms that help our 
understanding of music's "power" to activate and alter the human condition (Bartlett, 
1996). Music is a stimulus that can elicit a response of affect, a term that describes 
the feeling stated derived from a bodily response to a stimulus. "The psychological 
state of affect experienced is linked to the physiologically altered state and, 
subsequently, to the music stimulus purportedly causing the altered state. Inferences 
are then made, or attempted, that the stimulus music can be manipulated into 
causing specific affective behavior" (Bartlett, 1996; p. 343). Physiological responses 
to music have been associated with the experimental study of musical behavior. The 
study of physiological responses draws from the fields of physiology, anatomy, 
neurology, and biochemistry and measures quantifiable bodily reactions that are 
visceral, motoric, muscular, chemical, or cerebral (Bartlett, 1996). There are 
physiological indices used for measurements such as ANS, BP, EEG, EMG, GSR, 
HR/PR, RR, blood circulation, blood oxygen, hormonal secretion, pupillary reflex, 
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skin temperature, etc (Aldridge, 1993; Bartlett, 1996; Bonny, 1983; Standley, 1986). 
With the immune system, most studies were measured by two primary immune 
markers - Cortisol and IgA; others were measured by adrenal corticosteroids, DHEA, 
IL-1, IL-2, and NK cells (Bartlett, Kaufman, & Smeltekop, 1993; Bittman, Berk, 
Felten, Westengard, Simonton, Pappas, & Ninehouser, 2001; Rider, Floyd, & 
Kirkpatrick, 1985; Vanderark & Ely, 1993). In EEG studies and music tasks, Roger 
and Walter (as cited in Hodges, 1996) found alpha waves - increasing associates 
with an awake and relaxed state (Vander, 1990) - to be in synchrony with strongly 
rhythmic portions of a Mozart symphony. In addition, researchers found that alpha 
production decreases during music listening conditions and musicians produced 
more alpha activity than nonmusicians (Hodges, 1996). Updike (as cited in Henry, 
1995) stated that music activates the flow of biochemical and electrical memory 
material across the corpus callosum - the wide band of nerve fibers connecting the 
two cerebral hemispheres; a brain commissure (Vander, 1990) - enabling the left and 
right brains to work in unity rather than in opposition. Alvin and Cook (as cited in 
Henry, 1995) demonstrated that music effects the right side of the brain and causes 
the pituitary gland to release endorphins that, in turn, relieve pain. The level of 
catecholamine - dopamine, epinephrine, or norepinephrine (all of which have 
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similar chemical structures) decreases, which causes a reduction in BP, HR, and free 
fatty acids (Vander, 1990). This circulatory effect from music can have a direct 
effect on migraine headaches, hypertension, coronary heart disease, and cerebral 
vascular accidents. The thrills produced by certain musical experiences are related to 
physiological changes. Goldstein (1980) investigated biochemical changes in the 
limbic structures of the brain reward system in response to musically evoked 
emotional enhancement. Bartlett (1996) summarized the outcomes of 120 years of 
research that investigated the physiological responses to music or sound stimuli. He 
reported that 62 percent of studies demonstrated results that seemed to correspond 
with intended outcomes: increased heart rate when the stimulus was stimulative, 
decreased heart rate when the stimulus was sedative, decreased tension of muscles 
when relaxing music was the stimulus, decreased resistance of the skin surface when 
the stimulus was stimulative, increased skin temperature when the stimulus was 
sedative or relaxing, and decreased Cortisol when the music was relaxing. Aldridge 
(1993) reviewed research of medicine and music therapy. The studies showed the 
effects of perceived musical rhythm on synchronization of respiratory patterns, and 
cardiac rhythms. 
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Clinical uses of music 
Music has been used in dental and medical treatments. Cherry and Pallin; 
Oyama, Hatano, Sato, Kudo, Spintge, and Droh (as cited in Standley, 1986) found 
that music as an audioanalgesic in dental procedures had positive effects. The results 
showed that music reduced BP, HR, struggling, delirium, vomiting, enabled rapid 
emergence form the anesthetic state, and decreased the chair occupation time. 
Standley (1986) recapitulated the use of music during childbirth and operation, the 
outcomes showed reductions of anxiety and pain. Standley (2002) summarized the 
effect of music on infants. Results showed the infants remained calmer and 
demonstrated more stable physiologic measures, had higher oxygen saturation levels, 
gained weight faster, increased nonnutritive sucking, improved feeding ability, and 
required a shorter time to reach discharge criteria. Live singing has been effective in 
enhancing developmental gains and mother-infant bonding. In coronary intensive 
care units, many studies demonstrated that using sedative/ anxiolytic music with or 
without imagery both had effects of decreasing BP, stress, anxiety, and mood change 
(Bonny, 1983; Rider, Floyd, & Kirkpatrick, 1985; Robb et al., 1995; Watkins, 1997). 
Music therapy has been used successfully with burn, cancer, obstetric, preoperative, 
postoperative, and terminally ill patients for reducing anxiety and pain (summarized 
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by Aldridge, 1993; Standley, 1986). Locsin (as cited in Standley, 1986) 
demonstrated that postoperative patients using music received less pain-relieving 
medication. As music shows the influences on pain and physiologic effects, music 
therapy is used to promote relaxation, to reduce anxiety, to supplement other pain 
control methods and to enhance communication between patients and families in 
cancer therapy, chronic pain management and hospice care (Bailey, 1983; Hanser, 
1985). Distraction or diversion of attention from the pain through music can 
decrease the adverse nature of the stimulus which is based on the gate control theory 
of pain (proposes that there exists a gating mechanism in the nervous system that 
blocks the entry of pain sensation at the level of the spinal cord) (Henryl995). In 
music in medicine, music is used to 1) reduce anxiety before and during surgery or 
other medical procedures; 2) facilitate anesthesia and the regaining of consciousness; 
3) divert and distract during the procedure; 4) reduce stress and discomfort during 
and immediately after the procedure enhance the effects of pain medication; 5) relax 
during labor and delivery; 6) monitor and control physiological responses during the 
procedure (Bruscia, 1998). 
48 
Music, Central Nervous System (CNS), and Stress 
Music and CNS 
Studies investigated the neural pathway of music to identify the convergence 
between auditory impulses and CNS components involved in the stress response 
which support music's physiological responses. Two CNS components are involved 
in the stress response. One component involves an endocrine response, whereby the 
i 
corticotropin-releasing hormone (CRH) - hypothalamic hormone that stimulates the 
adrenocorticotrophic hormone (ACTH) (polypeptide hormone secreted by anterior 
pituitary, stimulates adrenal cortex to secrete Cortisol, also called corticortropin) -
secretion by anterior pituitary, secreted from the hypothalamus, stimulates ACTH 
release from the anterior pituitary and results in elevated plasma Cortisol (main 
glucocorticoid hormone secreted by the adrenal cortex, and regulates various aspects 
of organic metabolism) levels (Vander, 1990). Endorphins are morphine-like 
chemicals released in the brain and by the adrenal gland which occur in stress 
reactions, exercise, meditation, yoga, and acupuncture; and they give one a 
pleasurable feeling. Endorphins also act as pain killers or analgesics with painful 
stimuli, and as a causative link in boosting natural killer cells (NKC) activity. 
Researchers found that lower endorphin levels have associated with depressives, 
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conversely elevated endorphin levels have been associated with feelings of 
well-being and positive thought processes (Rider, 1997; VanderArk et al., 1992). The 
second component involves the autonomic nervous system whereby the locus 
ceruleus (LC) - brainstem nucleus that projects to many brain parts and is implicated 
in directed attention (located at the junction of midbrain and pons) stimulates release 
of norepinephrine from central and peripheral sympathetic nerve terminals and 
release of epinephrine from the adrenal medulla, leading to increased BP, HR, and 
anxiety (Vander, 1990). Neural impulses produced by music may mediate changes in 
BP, HR, and anxiety level by affecting release of CRH from the hypothalamus or 
release of norepinephrine from the LC sympathetic nervous system (Maier, et al, 
1994; O'Leary, 1990; Watkins, 1997). Prior research has demonstrated the effects of 
music with physiological parameters measuring the decreases of BP, HR, GSR, and 
finger temperature and with psychology tests to measure anxiety levels (Aldridge, 
1993; Hanser, 1985; Henry, 1995; Standley, 1986). 
Music, psychology, and Stress 
"In a purely physiological sense, listening to music is equivalent to being 
exposed to a great multitude of sensory stimuli, each of which can be considered 
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capable of setting in motion the psychosensory restitution phenomenon. This 
phenomenon likened to revitalization of a fatigue reflex or reduction of stress" 
(Bonny, 1983; p. 6). The psychological effects of music have been of a considerable 
interest recently, with reports that show music improving memory and spatial ability, 
elevating mood, increasing attention span, reducing stress, and producing better 
work performances (Charnetski, et al., 1998; Lenton & Martin, 1991). Music has 
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been adapted as a form of stress management. Lane (1994) stated that music therapy 
can counter the effects of stress and anxiety, enhance self-image and feelings of 
well-being, and provide patients with additional coping strategies. Researchers used 
anxiolytic music to reduce the stress response in the cardiovascular and endocrine 
systems (Bonny, 1983; Boldt, 1996; Henry, 1995; Robb et al., 1995). Several studies 
investigated if music listening and music imagery can alter stress-related hormones 
(Cortisol, IL-1, and slgA) and neural mediators (epinephrine and norepinephrine) 
with subsequent consequences for immunologic reactivity (Bartlett et al., 1993; 
McCraty et al., 1996; Rider et al., 1989; Rider et al., 1990a; Rider et al., 1990b). An 
initial research by Rider et al. (1985) studied biochemical behaviors induced by the 
combination of music and guided imagery. It also focused on reducing the level of 
adrenal corticosteroids (stress hormones) in nightshift nurses. Although 
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corticosteroid levels were reduced, the findings were insignificant. Other studies 
have developed strategies of promoting relaxation through music for coping with 
stress. It has been demonstrated that guided imagery and music decreased 
self-reported state anxiety. (Bonny, 1983; Davis & Thaut, 1989; Miluk-Kolasa & 
Matejek, 1996; Thaut & Davis, 1993). 
The investigators have revealed the effects of music on decreasing stress levels 
and increasing immunity functions. Lane (1991,1994) found a significant increase 
in slgA in hospitalized children in response to a decrease in stress and reinforcement 
of perceived positive mood change. Rider and Achterberg (1989) demonstrated that 
music with imagery increased the neutrophil and lymphocyte counts significantly. 
Bittman et al. (2001) found the music therapy intervention resulted in increased 
DHEA-to-cortisol ratios - with DHEA enhancement correlating with positive 
affective states and diminished Cortisol correlating with stress - NK cell, IL-2, and 
cell activity. Many researchers have investigated the relationship between music and 
slgA. It appears that slgA have a specific link to stress and music. Brennan et al. 
(2000) found that music, when measured by slgA levels in the workplace, was 
associated with reduced stress. Research proved data that indicated the certain types 
of music capable of increasing slgA; however, the mechanism of action is unknown 
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(Brennan et al., 2000b; Burns et al., 2001; Goff et al., 1997; Hucklebridge et al., 
2000; Knight, et al., 2001; Kuhn, 2002; McCraty et al., 1996; Rider et al., 1990a; 
Rider 1990b). VanderArk & Ely (1992) reported that when listening to music, music 
students had significant differences in the levels of norepinephrine, Cortisol, and 
endorphins; and changes for biology students were insignificant. Additionally, music 
students had significantly more galvanic skin response peaks than biology students 
when listening to music. The results of theses studies provide further confirmation 
that music and conscious thought can reduce the stress hormone levels and enhance 
immune system. 
Response to Music 
The affective responses to music 
Abeles and Chung (1996) described affective responses - including some mood, 
and emotional aspect - as generally conceived of as a more superficial response than 
the aesthetic experience - intensive, subjective, personal experience that provides 
insight into the nature of human life. The emergence of affective responses to music 
is based on the perception of musical organization. The anticipation and delayed 
resolution of musical patterns create heightened arousal, tension, and relief (Meyer, 
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1956). Harrer and Harrer (as cited in Davis & Thaut, 1989) identified the factor of 
emotional reactivity - the individual's unique psychological interpretation of a set of 
circumstances - that might be responsible for determining unique intrasubject 
response patterns to music; however, the connection between music and emotion is 
complex and depends on several processes. It includes the unconscious significance 
of the music, its impact on impulsive forces, and the transformation of music 
through ego functions (Abeles et al., 1996). The effect of music therapy as a clinical 
intervention to improve mood states is widely reported and has been demonstrated 
empirically with a variety of populations. Gutheil (as cited in Bailey, 1983) stated 
that music stimulates emotional responses and change in mood. The playing of 
melancholy music has been found to facilitate positive mood changes in depressed 
patients. Music can also be designed to evoke the same effects that positive 
emotional states have on immunity (McCraty et al., 1996). 
Types of music experiences 
In music therapy, there are different types of experiences such as listening, 
improvising, composing, and re-creating or performing. Each type involves a 
different set of sensorimotor behaviors, requires different kinds of perceptual and 
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cognitive skills, evokes different kinds of emotions, and engages a different 
interpersonal process (Bruscia, 1998). For the listening experience, the music used 
can be live or recorded improvisations, performances, or other various styles (e.g. 
classical, jazz, rock, new age, etc). Deschenes, (1995) stated: 
Listening to music is not an inert experience. It is an active process 
I 
involving the listener's body, and to a much greater extent the listener's 
mind, as conditioned by social, cultural and family background and 
determinants from which values, belief, prejudices, preconceived ideas 
and attitudes about music are built (i.e., a background which shapes how 
music is experienced and what is experienced during this process), (p. 40) 
Many studies used the music listening technique for anxiety reduction in the medical 
setting (Aldridge, 1993; Boldt, 1996; Robb et al., 1995; Standley, 1986). In summary, 
these studies tended to refer to the most beneficial characteristics of music, 
including tempo (slow to moderated), rhythm (regular, smooth, and flowing with out 
sudden changes), pitch (low), melody (slow, sustained), dynamics (soft to 
moderated), harmony (sparing), and tone (softer quality instruments, such as flutes, 
strings, and voice). Several studies compared the effects of different music methods 
utilized on immunity systems. Bailey (1983) compared the listeners' responses to 
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cognitive skills, evokes different kinds of emotions, and engages a different 
interpersonal process (Bruscia, 1998). For the listening experience, the music used 
can be live or recorded improvisations, performances, or other various styles (e.g. 
classical, jazz, rock, new age, etc). Deschenes, (1995) stated: 
Listening to music is not an inert experience. It is an active process 
involving the listener's body, and to a much greater extent the listener's 
mind, as conditioned by social, cultural and family background and 
determinants from which values, belief, prejudices, preconceived ideas 
and attitudes about music are built (i.e., a background which shapes how 
music is experienced and what is experienced during this process), (p. 40) 
Many studies used the music listening technique for anxiety reduction in the medical 
setting (Aldridge, 1993; Boldt, 1996; Robb et al., 1995; Standley, 1986). In summary, 
these studies tended to refer to the most beneficial characteristics of music, 
including tempo (slow to moderated), rhythm (regular, smooth, and flowing with out 
sudden changes), pitch (low), melody (slow, sustained), dynamics (soft to 
moderated), harmony (sparing), and tone (softer quality instruments, such as flutes, 
strings, and voice). Several studies compared the effects of different music methods 
utilized on immunity systems. Bailey (1983) compared the listeners' responses to 
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live and taped music and she found that the listeners responded more favorably and 
reported greater tension release when listening to live music versus taped music in 
i 
the study. Rider et al. (1990b) indicated that using music mediated imagery 
interventions to affect immune-related parameters would be most efficacious in 
live-music environments rather than using tape-recordings. He stated, "music that is 
made for the client most certainly involves extra-musical mechanisms, such as 
expectancy and social identification" (p. 212). Live music has been found to 
enhance social interaction (Cassity, 1976; Weber 1997). Burns, et al. (2001) had 
similar conclusions that participants in the live music group reported more elevation 
in hedonic, energetic arousal tones and lower in tension tone than the taped group. 
Conversely, Baker (2001) found insignificant difference between live and taped 
music on agitation and orientation levels of people experiencing posttraumatic 
amnesia (PTA). 
Researchers have compared the experiences of listening and improvising on 
slgA. Burns et al. (2001) investigated the relationship between music listening, 
improvisation and slgA in cancer patients. The results displayed that the listening 
group had a significant increase and the improvisation group had a insignificant 
increase on slgA. This might be due to the engagement levels of physical exercise in 
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cancer patients that effect the production of slgA. Conversely, Kuhn (2002) found a 
significant difference between listening and improvisation groups. She indicated that 
improvisation may increase the immune response. The presumed reason was that the 
active role necessary for improvisation produces a sense of control. When a person 
takes an active role in music making, the music produced becomes more personal 
and can have even greater meaning, thus creating a more intense emotional 
experience, triggering the release of immune-related hormones. 
In the music listening experience, the effects of music are influenced by how 
much the subjects appreciate music (Aldridge, 1993). Differing groups of musical 
competence responded in relation to volume, melody, rhythm, pitch and type of 
music. Interest in the music is an important factor influencing response. Whether the 
music is preferred by the listener may be crucial in determining whether 
music-listening can increase positive mood (Bartlett et al., 1993; Macnay 1995). 
Wheeler (1985) found that subjects who listened to preferred music exhibited an 
increase in positive mood if their pre-music mood was negative; listening to 
preferred music also maintained a positive mood if the subject's pre-music mood 
was positive. 
Several studies investigated the effects of music types and preferences on 
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physiological and psychological responses for decreasing anxiety and increasing 
relaxation. Researchers demonstrated that a combination of patient-selected and 
experimenter-chosen music reduced pain perception and increased relaxation in 
expectant mothers (Hanser, Larson, & O'Connell, 1983). Davis et al. (1989) 
reported that state anxiety decreased and perceived relaxation increased with 
subject-selected music in college students. Thaut et al. (1993) found there was no 
difference between subject-selected or experimenter-chosen music in the relaxation 
response. The researchers inferred that, when using subject-selected music, the 
pieces were rather excitative music form the point of music types, and were also 
influenced by the contents of vocal texts. Iwanaga & Moroki, (1999) examined the 
effects of music type and preference on subjective and physiological responses. The 
outcomes implied that the dominant factor affecting emotional response was not 
preference but music type. Conversely, researchers have indicated that one of the 
more germane elements of music therapy is for the patients to listen to music that is 
most pleasing to them (Stratton & Zalanowski, 1984). Kuhn (2002) recommended 
using live preferred music listening instead of just live music. Researchers suggested 
that individual criteria for selecting music to reduce anxiety and/ or increase 
relaxation seemed to include such factors as preference, familiarity, cultural context, 
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past experiences, and perception of elements of the music such as structure, tempo, 
and dynamics. For music therapists, it supports the importance of considering a 
client's unique musical preferences and background when selecting music. In 
addition, the desired effects of music on psychophysiological parameters seem to 
depend on individual arousal needs and physiological reactivity (Davis et al, 1989; 
Knight, 2001; Lane, 1994). 
Music Therapy and Psychoneuroimmunology (PNI) 
Beginning in 1985, the documented psychological effects of music have led 
some investigators to examine the possibility of its influence upon biochemical 
factors related to the immune system. Experimental research on techniques such as 
biofeedback, relaxation, meditation and guided imagery, along with expanding 
contributions from the relatively new field of PNI are leading many medical 
practitioners to include mind and spirit in the healing processes of the body (Bartlett, 
1996; Winn & Walker, 1996; Watt et al, 1998). Recent findings showed that neural 
and immune cells both produce the same neuropeptides and led to speculation about 
the immune system, which is a "mobile" nervous system in constant direct 
communication with the CNS (Rider, et al., 1990a). Goff el al. (1997) reported that 
59 
it is necessary to comprehend the effects of PNI as it relates to the nervous and 
immune systems. If music therapy is to be used for psychophysiological treatment, 
there must be a scientific means whereby the results of music therapy can be 
demonstrated and verified. Such results can now be manifested through the use of 
RID by measuring the antibody known as slgA. 
Studies in music and biochemistry have focused on the effects of music, often 
in conjunction with imagery, on the immune system by measuring hormone levels 
found in saliva, urine, or blood serum. Two primary immune markers that most 
studies have measured are Cortisol and IgA, hormones associated with the stress 
from various health-related factors (Bartlett, 1996). More than merely an acoustical 
i 
stimulant, music has the ability to transcend the physical domain and impact the 
deeper layers of existence to affect the listener's psyche or consciousness, and the 
realm of spirit (Winn et al., 1996). In order to recognize the spiritual as well as the 
physiological and psychological effects of music, psychiatrists, psychologists, nurses, 
occupational therapists and social workers are also beginning to research and 
document the value of music in the medical arena (Winn et al., 1996). Two studies 
have demonstrated immunoenhancement of cell-mediated (Rider et al., 1990a) and 
humoral immunity (Rider et al., 1990b) via the immune system imagery and 
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background music. Another study utilized music therapy, (i.e. singing, playing 
instruments, etc.) to increase antibodies in children at Rainbow Hospital (Lane, 
1994). A recent study has also indicated an increase in antibody production when 
combining designer music (the composer specifically designed this music with the 
intention of facilitating mental and emotional balance and to create a calm yet 
energetic alertness) with a manipulation of emotional state (McCraty et al., 1996). 
Lane (1994) stated, "according to the newly established field of PNI, immune 
response is not determined solely by autonomic physiologic processes but can be 
modulated by conscious thought and volition." (p. 78) Aldridge (1993) stated 
"although the influence of music on physiological parameters (i.e., heart rate and 
breathing) is evident, it is difficult to find any work referring to the influence of 
music therapy on immunological parameters. Apart from the significance of quality 
of life measures that could be used as criteria for such research, there remains the 
possibility that immunological parameters may also be influenced by creatively 
improvising music." (p. 60) 
61 
METHODOLOGY 
Design and Subjects 
This study utilized content analysis to organize and categorize the large amount of 
data produced through a review of the literature pertaining to the effect of music on slgA. 
Marshall and Rossman (1989) describe the process of content analysis as ".. .a technique 
for making inferences by objectively and systematically identifying specified 
characteristics of messages. It is a way of asking a fixed set of questions about data in 
such a way as to produce countable results" (p. 98). There were no human subjects used 
for this study. 
Procedures 
A search of the literature was conducted by using the MEDLINE (1966-2002), 
PSYCHINFO, and EBSCO HOST databases, and "Music Therapy Research: Quantitative 
and Qualitative Foundations CD-ROM I: 1964-1998" (AMTA, 1999). The reference lists 
i 
of all relevant articles located in the electronic search and research articles were also 
reviewed. Keywords used to conduct the search included: 'music therapy', 'music', 
'immunoglobulin A', 'IgA', 'salivary IgA', 'slgA', 'imagery', 'psychoneuroimmunology', 
'autonomic nervous system', 'emotion', 'stress', 'self-regulation', 'auditory stimulation'. 
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These subject headings were chosen because they represent general areas of research 
where music and slgA are applied, such as stress, and psychoneuroimmunology. The 
literature samples used in this study included: published articles in professional journals, 
and website information of music and creative arts therapy, biochemical science, dentistry, 
medicine, microbiology, neuroendocrinology, nursing, psychology, and 
psychopharmacology. Specific journal sources included the following: Biofeedback & 
Self-Regulation, International Journal of Arts Medicine, Journal of Music Therapy, 
Perceptual & Motor Skills, Psychological Reports, Quality of Life -A Nursing Challenge, 
Stress Medicine, and The Arts in Psychotherapy. The following inclusion and exclusion 
criteria were used in determining the literature sample: 
Criteria for inclusion in this content analysis were: 1) experimental studies on 
humans; 2) a primary study of a randomized controlled trial or pre/post test design ; 3) 
music included as a separate, independent variable; 4) a prospective study involving an 
intervention aimed at the relationship between music and slgA; 5) studies with valid 
outcome measures; and 6) reports in the English language of design, procedures, and 
results amenable to replicated data analysis. The literature excluded were: 1) editorials, 
opinion articles or descriptive studies of music and slgA; and 2) those devoid of 
addressing any type of intervention. 
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Operational Definitions of Terms 
SIgA ; 
In saliva, the dominant immunoglobulin is IgA. Salivary IgA (sIgA) is secreted from 
both the major and minor salivary glands (Humphrey et al., 2001; Underdown, 1992). 
The inhibition of bacterial attachment is probably the most important mechanism 
(Underdown, 1992). In addition, sIgA is an important antibody in the immune system for 
several reasons. First, as the most abundant antibody in the body, it has been used as a 
general marker of immunocompetence (Jemmott, 1987). Second, its presence in all 
mucosal linings of the body serves as a first line of defense against microbial infection 
(Undersown & Schiff, 1986); furthermore, sIgA has been used as a stress and immunity 
marker (Carins & Booth, 2002; McCraty, Atkinson, Rein, and Watkins, 1996) and has 
been proven to decrease during periods of stress - a change that also correlates with 
increased risk for disease (Carins & Booth, 2002). SIgA level could be an indicator of the 
high immune response to opportunistic infections of HIV-infected subjects (Belazi, Fleva, 
Drakoulakos, & Panayiotidou, 2002; Boyaka & McGhee, 2002). 
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Music 
The Oxford Dictionary defines music as "the art or science of combining vocal or 
instrumental sounds (or both) to produce beauty of form, harmony, and expression of 
emotion". Music - an orderly arrangement of sound consisting of melody, harmony, 
rhythm, tone, and pitch, has a personal and intimate meaning for each individual 
(Standley, 1986; Watkins, 1997). Bruscia (1998) stated: 
Music is the human institution in which individuals create meaning and beauty 
through sound, using the arts of composition, improvisation, performance and 
listening. Meaning and beauty are derived from the intrinsic relation created 
between the sounds themselves and from the extrinsic relationships created 
between the sounds and other forms of human experience. As such, meaning 
and beauty can be found in the act of creating or experiencing the music (i.e. the 
process), in the musician (i.e. the person), and in the universe, (p. 104) 
Music Therapy 
A unique aspect of music therapy interventions is that it always involves music and 
therapist acting as partners in the process. "Of central significance to the therapeutic 
process is the client's relationships to the therapist and the music" (Bruscia, 1998; p. 20). 
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Music therapy was defined as: 
Whether taking primary or secondary roles in the process, music and the 
therapist combine their resources to provide clients with opportunities for 
receiving empathy, understanding, validation, and redress; for verbal and 
nonverbal self-expression, interaction, and communication; for feedback on 
themselves and insights about their lives; for motivation and self-transformation; 
and for direct assistance and intervention. (Bruscia, 1998; p. 21). 
For the purpose of this study, four specific types of music experience serve as the primary 
methods of music therapy: improvising, re-creating, composing, and listening to music. 
Music Improvisation 
Music improvisation is one form of music making which is used as expressive music 
therapy and has been described as a spontaneous creation of music while playing rather 
than performing written compositions (Apel & Daniel, 1974). 
The music therapist helps the client by providing the necessary instructions and 
demonstrations, offering a musical idea or structure upon which to base the 
improvisation, play or sing an accompaniment that stimulates or guides the 
client's improvising, or presents a nonmusical idea (e.g. image, title, story) for 
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the client to portray through the improvisation. (Bruscia, 1998; p. 116) 
It is inventive, spontaneous, extemporaneous, resourceful, and it involves creating and 
playing simultaneously (Bruscia, 1987). 
Receptive Music 
In receptive music therapy, the client listens to music and responds to the experience 
silently, verbally, or in another modality. 
The music used may be live or recorded improvisations, performances, or 
compositions by the client or therapist, or commercial recordings of music 
literature in various styles (e.g., classical, rock, jazz, country, spiritual, new age). 
The listening experience may be focused on physical, emotional, intellectual, 
aesthetic, or spiritual aspects of the music, and the client's responses are 
designed according to the therapeutic purpose of the experience. (Bruscia, 1998; 
p. 121) 
Researcher investigated the thoughts, emotions, sensations, and images that resulted from 
music listening and found that images were the most common reactions to music 
listening (Smeiisters, Wiizenbeek, & Nieuwenhuiizen, 1995). 
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Data Analysis 
The data that has been organized and categorized in the matrices (see table 1 and 2) 
will be analyzed through the method of content analysis. Based upon the content method, 
it allows researcher to obtain an objective, and quantitative description of the content of 
communications. "With content analysis, the researcher uses data on communication to 
identify patterns" (Marshall, et al., 1989; p. 98). The data extracted from these studies 
were presented as following. Table 1, study characteristics and hypotheses, identifies 
each study, year of publication, type of research design, a description of the subject 
population, the number of subjects and the number who were followed to the end of the 
study, gender, age, and it's purpose or hypothesis. Table 2, study variables and results, 
shows each study's dependent variable, independent variable, outcome measures, and 
results. 
Microsoft Excel spreadsheets were used to organize and manage the data gathered 
that presented as frequency tabulations, comparisons and cross-tabulations. The author 
determined the distribution and percentages of the field, gender, and subject population of 
twelve studies. For verifying which interventions and aspects of music and practice had 
been investigated, the author compared the effects of different music types used, such as 
researcher-selected or participant-selected music. With researcher-selected music, the 
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author contrasted the methods of using music experiments, such as the treatments of 
music therapy which involved listening and improvisation versus not music therapy 
which involved just music listening. Extracted from the data of session duration, 
presentations of music (e.g. listening or improvisation; live or recorded music) in both 
groups were then categorized using different methods. The author then classified slgA 
collection and analysis methods, inferred the problems and suggestion then induced the 
advantages and disadvantages of the studies. 
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Tablel. Study Characteristics and Hypotheses 
Author 
Brennan & 
Chametski 
Burns, Harbuz, 
Hucklebridge & 
Bunt 
Chametski, 
Brennan, & 
Harrison 
Goff, Pratt, & 
Madrigal 
Hucklebridge, 
Lambert, Clow, 
Warburton, Evans, 
& Sherwood 
Knight & Rickard 
Year Type of research Subject 
2000 
2001 
1998 
1997 
2000 
2001 
Quantitative; repeated measures 
design with two conditions and 
a base rate level 
(within-subjects design) 
Quantitative & qualitative 
design; one-group 
pretest-posttest design 
Single-factor multiple-treatment 
design; three experimental 
groups and one control group 
Single-factor multiple-treatment 
design; six experimental and 
two control groups 
One-group pretest-posttest 
design 
Single-factor multiple-treatment 
design; one experimental group 
and one control group 
Newswriters 
Residents of cancer patients 
College students 
Dental patients 
Undergraduate students & 
staff 
Undergraduate students 
Age/ 
mean 
23-38/ 
32.5 
21-68/ 
49 
18-65 
Mean: 
19.9 
18-50/ 
26.32 
N / N ' 
Gender 
10/10 
5F:5M 
9/7 
6F: 3M 
66/66 
35F: 
31M 
80/80 
40F: 
40M 
41/38 
31F: 
10M 
89/87 
43F: 
44M 
Hypothesis 
Music-listening could be associated with 
increased IgA and reduced stress. 
During listening and improvising 
experiences, slgA would increase and 
Cortisol would decrease. 
Music would show an effect but not 
auditory stimulation alone. 
Muzak would have a greater effect than 
radio music. 
Regular use of music during procedures 
might substantially reduce a patient's 
fear and anxiety. 
Using positive hedonic tone of music and 
mood manipulation with chronic stress 
would have a positive effect on slgA. 
Researcher-selected music will increase 
slgA and reduce autonomic activity. 
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Tablel (continued). Study Characteristics and Hypotheses 
Author 
Kuhn 
Lane 
Lane 
McCraty, Atkinson, 
Rein, & Watkins 
Rider, Achterberg, 
Lawlis, Goven, 
Toledo, & Butter 
Rider & Weldin 
Year Type of research Subject Age/ N / N' 
mean Gender 
2002 
1991 
1994 
1996 
1990a 
1990b 
Single-factor multiple-treatment 
design; two experimental group 
and one control group 
Pretest-posttest design 
Pretest-Posttest control group 
design 
Crossover design 
Single-factor multiple-treatment 
with time series design for 6 
wks; two experimental groups 
and one control group 
Single-factor multiple-treatment 
design; two experimental 
groups and one control group 
Undergraduate students 
(6 have musical training) 
Pediatric in-patient 
Pediatric in-patient 
Healthy Adults 
Students of psychology 
program 
Students in psychology and 
music classes 
(some have musical training) 
Mean:20 
6-12/ 
8.45 
27-53/ 
41 
33/33 
28F: 
5M 
40/40 
36/36 
18F: 
18M 
10/10 
6F:4M 
45/45 
25F: 
20M 
30/30 
Hypothesis 
Playing music will increase more slgA than 
listening to music or silence. 
To determine if a single 30-min MT session 
affected the level of slgA on hospitalized 
children. 
SlgA would have a significant increase after 
MT treatment. 
Three different types of music would effect 
autonomic function and slgA. 
Music with imagery group would have 
greater slgA than music only or control 
group. 
Clinical symptomatology would be less in 
the treatment than the control groups. 
Music with imagery group would have 
greater slgA than music only or control 
group. 
Note. N/ N'= The numbers of recruit subjects/ The numbers of subjects who finished the study 
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Table 2. Study Variables and Results 
Study 
Brennan & Charnetski 
(2000) 
Burns, et al. (2001) 
Charnetski et al. 
(1998) 
Goff,etal.(1997) 
Dependent 
variable 
SIgA 
Subjective stress 
SIgA 
Cortisol 
Mood 
SIgA 
SIgA 
Independent variable 
Selected music listening 
Usual tasks 
Live music listening (Gl) 
Music Improvisation (G2) 
Focus group meeting (G3) 
Selected music listening (Gl) 
Radio Broadcast (G2) 
A tone/ click stimulus (G3) 
Silence (G4) 
Selected music listening +LAa 
NO/O +LA 
Music + NO/O + LA 
LA 
The outcome 
measure 
RIDb 
Stress rating 
(self-reported) 
RID 
Radioimmunoassay 
UWIST 
RID 
RID 
Result 
Significant correlation of (-.37) between the stress 
ratings and IgA (p<.05) 
Significant increase on sIgA concentration (p<.02) 
and secretion rate (p<.03) of Gl 
Significant increase of G2 on energetic tone of 
UWIST 
Significant decrease of Cortisol on the G2 
compared to Gl. 
Significant decrease of Gl on tense tone of 
UWIST 
Significant difference between G1& G3 (p<.05) & 
G4 (p<05). 
Significant difference between the G2 and G3 
(P<05) 
Significant increases in slgAof Gl (p<.01) 
Significant positive effect on sIgA of female 
(p=0.0133) 
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Table 2 (continued). Study Variables and Results 
Hucklebridge, et 
al. (2000) 
Knight & Rickard 
(2001) 
Kuhn (2002) 
Lane (1991) 
SIgA 
Salivary Cortisol 
SIgA 
Salivary Cortisol 
Anxiety level 
Autonomic Activity (HR/ 
BP) 
SIgA 
SIgA 
Speech pause time 
Patient opinion likert scale 
Selected music listening 
Selected music listening + 
Cognitive stressor (Gl) 
Silence + Cognitive stressor 
(G2) 
Music improvisation & singing 
(Gl) 
Live music listening (G2) 
Control (G3) 
Music therapy 
Reading, playing video games, 
or talking on the phone 
ELISAd 
RID 
STAIe 
Demographic 
questionnaire 
Automatic 
sphygmomano 
meter (HR & 
BP) 
RID 
RID 
Patient opinion 
likert scale 
SIgA concentration and secretion rate were 
significantly changed above zero (p<.0001; 
p<.001) 
SIgA, averaged across mood condition was 
significantly above resting level 
Significant increase on anxiety (p<.001), SBP 
(p<.001), HR (p<.001) to stressor 
Significant decrease to stressor on baseline, 
sIgA(p<.005), anxiety (p<.001), DBP(p<.05), 
SBP(p<.005), & HR(p<.005) in music group 
Significant increase of G2 on anxiety, SBP, & 
HR (for both F & M) 
Significant relationship between groups & 
increases in slgA concentration (p<.01) 
Significant differences between Gl & G2 
Qx-oi) 
MT group showed a significant increase in IgA 
(p^.01) 
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Table 2 (continued). Study Variables and Results 
Study 
Lane (1994) 
McCraty, et al. 
(1996) 
Dependent variable 
SIgA 
SIgA 
Autonomic activity (ECG, 
HRV, PSD, FFT) 
Independent variable 
Music therapy 
Writing, reading, 
drawing, watching TV, 
or playing Video 
games 
Selected music 1 
listening (Gl) 
Selected music 2 
listening (G2) 
Selected music 3 
listening (G3) 
self-induced positive 
emotional states (G4) 
G3 + G4 = G5 
The outcome measure 
RID 
RID 
Electrophysiological data 
Grass model 7P4 ECG 
amplifiers (ECG) 
Bio Pac 16 bit digitizer and 
software system (HRV, 
PSD) 
DADiSP/32 digital signal 
processing software (HRV, 
PSD, FFT) 
Result 
MT group had a significant increase in 
slgA after treatment. 
G3 showed a significant increase in 
autonomic (p<0.02) and slgA 
(p<0.01). 
G4 showed a significant increase in 
autonomic (p<0.01) and slgA 
(p<0.05) 
G5 showed a much greater in slgA 
(141%) and significant autonomic 
(p=0.02) than either G3 or G4 alone 
(p<0.01) 
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Table 2 (continued). Study Variables and Results 
Study 
Rider, et al. 
(1990a) 
Rider & Weldin 
(1990b) 
Dependent variable 
SIgA levels 
Peripheral skin temperature 
Mood states 
Symptomatology 
Imagery assessment 
SIgA levels 
Peripheral skin temperature 
Imagery assessment 
Independent variable The outcome measure 
Imagery + selected music 
listening (Gl) 
Selected music listening 
(G2) 
Silence (G3) 
Imagery + selected music 
listening (Gl) 
Live music listening (G2) 
Silence (G3) 
RID 
J&J G-25 GSR/ Temperature 
biofeedback units 
POMS6 
Symptom Checklists 
Imager-CAh 
RID 
J & J G-25 GSR Temperature 
biofeedback units 
Imager-CA 
Result 
Significant increases (p<0.05) after all 
three trails 
Gl & G2 showed significant increases 
in slgA over G3 in Trail 2 & Trail 3 
(p<.0001) 
G 1 was significantly higher than G2 in 
slgA (p<.008) in Trail 2. 
Symptoms in Trail 3 were significantly 
lower in G1&G2 than G3 
Gl was significantly higher than G3 in 
sIgA(p<.0001) 
G 2 was not significantly different from 
G3insIgA(p<.80) 
Imagery "regularity " approached 
significance (p<.06) 
Note. "LA= Local anesthesia. bRID= Radial immunodiffusion;c UWIST= University of Wales Institute of Science and Technology Mood Adjective Checklist, a 
psychological testing tool; scoring 3 levels of mood changes: hedonic tone, tense arousal, energetic arousal. dELISA= Double antibody enzyme-linked 
immunoabsorbent-assay. e STAI= State and trait anxiety inventory. fControl group, subjects could move freely, talk, or sit quietly without music listening, 
humming, singing, taping, or discussing music EPOMS= Profile of mood state; hImager-CA= Imagery questionnaire , 5-point Likert Scales on the degree of 
"vividness," "activity," and "estimated regularity". 
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RESULTS 
Twelve pieces of literature were reviewed and described in this study. The results 
were categorized into four sections: 1) a portrayal of the literature distribution in which 
the outcomes were classified by the research fields, year division, and population; 2) a 
description of the music experiment exposure which included the scheme of music pieces 
chosen, the types of music listened to, combinations of other treatments used and the 
duration of each session; 3) a report of the method of slgA collection and analysis; and 4) 
a summary of literature results and conclusions. 
i 
Literature Distribution 
For the research fields' distribution (Figure 1), twelve articles investigated the 
relationship between music and slgA. There are seven out of twelve articles in the music 
therapy field, and one of them collaborated with other fields. The next in quantity is 
psychology and then following is medicine fields. Other fields included biochemical and 
biomedical sciences, neuroendocrinology, psychopharmacology, MA, MBBS, and PhD. 
Analyzing the distribution from 1986 to 2002 (Figure 2), the first ten years of 
studies are in the music therapy field. Since 1996, other fields have shown more interest 
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in music and slgA which included the fields of psychology, biomedical science, medicine, 
MA, MBBS, and PhD. Recently, neuroendocrinology and biochemical science started 
research on this topic. 
Figure 1. Distribution of research fields by number of authors. 
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Figure 2. Distribution of research by year of publication. 
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Figure 3. Distribution of subjects populations by number of studies. 
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Studies recruited adult (83.3%) and child (16.7%) participants (Figure 3). Most 
studies recruited healthy college students (50%) as healthy adult participants. One study 
was conducted in a newspaper's newsroom. Four of 12 studies investigated the effects of 
music on patients. In four studies, one study used dental patients who were undergoing a 
crown preparation procedure. 
Another study took place in a cancer center. Participants exhibited 10 different types 
of cancer - at varying states - of which breast cancer was the most dominant. All of them 
had either undergone or were in the process of undergoing surgery, radiotherapy, 
chemotherapy, hormone therapy, immunotherapy, or a combination of these therapies. 
The other two studies were in-patient pediatrics with varied diagnoses such as asthma, 
brain tumors, cystic fibrosis, fecal impaction, fractured limbs, Kawasaki disease, lead 
ingestion, leukemia, lymphoma, multiple internal injury, respiratory infection, ruptured 
appendix, seizure disorders, vascular occlusive crisis resultant from sickle cell anemia, 
and splenic hematoma. 
Music Experiments 
In music experiments, two studies were not included (Lane, 1991; Lane, 1994) 
because the treatments in both studies used researcher-selected and subject-selected 
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music, and music listening and improvisation techniques in the sessions. For music pieces 
chosen (Figure 4), 90% of the music listening experiences used researcher-selected music, 
and 10% allowed the participants to either choose the researcher-selected music pieces or 
bring their favorite music. 0% of the studies used the method of subject-selected music 
experience. 
Figure 4. Type of selected music for listening experiences. 
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For the types of music used (Figure 5), in researcher-selected music, 20% used 
live music, and 80% used taped music. The taped music included different types of music, 
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such as classical (33.3%), jazz (25%), new age (16.7%), Broadway hits (8.3%), country 
western (8.3%), designer music (8.3%), entrainment music (8.3%), light contemporary 
hits (8.3%), commercial radio (8.3%), and rock (8.3%). 
In live music, one was performed by university music students on piano, flute, tuba, 
and voice. Another was the group "Chameleon", which performed with solo voice, 
baroque harp and/or violin accompaniment which is reflective & meditative in nature, 
and composed of early Latin textual settings composed by Celia Harper. The other was 
played by three musicians who were randomly selected from a musician pool of seven to 
play for each subject. They played instrumental improvisation on tenor xylophone, 
soprano glockenspiel, tubulo, cabassa, slit drum, triangle, large bass tone bar, and zither. 
The music followed directions starting out with sporadic percussive sounds and 
inconsistent rhythms, with the three musicians performing somewhat independently of 
each other. After several minutes, the musicians would begin to communicate to each 
other through imitation and sequencing, and develop music characterized by consistent 
slow rhythms, melodic phrases, and smooth flowing sounds. 
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Figure 5. Type of music by number of music experiences. 
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For the combinations of other treatments used (Figure 6), several interventions were 
combined with music listening experiences. Music experiences were mainly divided into 
two techniques utilized, 88% of researchers used music listening and 12% used music 
playing (i.e. singing and instrument playing). Regular improvisational techniques were 
used as in music playing sessions. In music listening experiences, some participants were 
exposed to either music listening only (66.7%) or control (silent) conditions. Others were 
exposed to sound stimuli (e.g. tone/ click) In addition, some studies took place when 
participants were undergoing a dental procedure, or working or cognitive stressors. There 
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were other techniques combined with music (33.3%) such as imagery (13.3%), 
self-induced positive emotional state (6.7%), local anesthesia (6.7%), and nitrous oxide/ 
oxygen (6.7%). 
Figure 6. Music playing, and listening only or listening with other treatments. 
Music Playing: 
Note. LA = Local aesthesia. NO/O = Nitrous Oxide/ Oxygen 
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Figure 7. Duration of each session. 
§•18 
o 
O 
*16 
•a 
a 
£2i4 
O 
I 1 2 
*10 
2 
0 
16 
8 
6 
4 + 3 I 
1 1 ° 0 I 0 ° H 
Hi—i—IH—i 1 1—^M—i 1 1—^B_ 
ill - I 
I I I 0 0 • 0 ° • I min/ses 
— ^ 1 1  i 1 1  i ^ i 
0-10 11-20 2 1 - 3 0 3 1 - 4 0 4 1 - 5 0 5 1 - 6 0 6 1 - 7 0 7 1 - 8 0 8 1 - ' Time unknown 
For the duration of each session (Figure 7), 16 groups (47%) had a 21 to 30 minute 
session. 8 groups (23.5%) experienced 11-20 minutes, 3 groups (9%) experienced 0-10 
minutes, 2 groups (6%) experienced 51-60 minutes, and 1 group experienced 80-90 
minutes. Four groups in one study received the same dental treatment - the preparation of 
a tooth for the manufacture and subsequent cementing of a crown. Groups of participants 
in five studies had more than one treatment session. Four studies used the method of a 
one-group design (the participants experienced different trials in the same period of time). 
The last study was single-factor and multiple-treatment design continued for 6 weeks, 
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participants in two experimental groups had the same treatment for 18 sessions and the 
control group had three sessions. 
Figure 8. SIgA collection method by number of studies. 
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5 out of 12 studies used the salivette method for slgA collection (Figure 8). Three of 
the five used the unstimulated method before saliva collection. The participants placed a 
salivette swab under their tongue for 2-3 minutes without swallowing to collect saliva. 
They then returned the swab to the salivette tube. The other two of the five studies used 
the stimulated method before collecting. In the dental procedure, the participants received 
a gentle massage of their parotid glands to produce sufficient saliva for collection. Then 5 
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ml of saliva were extracted from participants with a Samco Transfer Pipette. In healthy 
subjects, participants sat quietly for 5 minutes to achieve resting baseline. After chewing 
on a cotton wool swab, they placed the swab into a salivette tube. Four studies used the 
expectorate method for slgA collection. 2cc of whole saliva (unstimulated) was 
expectorated into a small test tube. The collection time with child patients was 1-8 
minutes which was varied because of the dry mouth symptom. With healthy adults, a 
timed 2-minute sample of whole unstimulated saliva was expectorated completely on 
three occasions: at time 0, 60, and 120 seconds. 
Figure 9. The methods of slgA analysis. 
92% studies used RID method, and 8% used ELISA for slgA analysis. 
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Summary of Results and Conclusions 
Of the twelve literature results, nine showed significant increases of slgA after 
music experiments. Two of the twelve studies showed insignificant increases of slgA; 
however, one had a significant correlation between stress ratings and slgA, the other 
found a significant relationship between music and the increase of slgA concentration. 
Only one study revealed that music significantly reduced slgA although the subjects' HR, 
BP, and anxiety level had significant decreases when they listened to music. In addition to 
the slgA levels, three studies measured Cortisol level. Two of the three studies showed 
that music had insignificant effects on decreasing Cortisol. The other one demonstrated 
that music listening and improvisation decreased Cortisol significantly. Researchers used 
psychological tests such as self-report stress rating, POMS, University of Wales Institute 
of Science and Technology Mood Adjective Checklist (UWIST), and Patient Opinion 
Likert Scale to assess the modifications of anxiety or mood state. Overall, music 
experimental groups had significant decreases of stress and positive or energetic change 
in mood. Two studies used an imagery questionnaire (Imagery-CA), 5-point Likert scales, 
to assess the degree of "vividness," "activity," and "estimated regularity" for music 
listening experiences. 
Four studies evaluated the effects of music on autonomic activities and slgA. One 
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reported that BP, HR, slgA, and anxiety decreased significantly in music listening groups. 
Conversely, another found that designer music and self-induced positive emotional states 
produced significant increases on autonomic activity and slgA. Others found insignificant 
differences in skin temperature. Other measurements had been used such as speech pause 
time and symptom checklists. Two studies examined if the two genders would respond to 
music as measured by slgA. One reported that listen to music had a significant positive 
effect on females' slgA and not on males'. The other found insignificant difference 
between female and male. 
Comparing the conclusions of twelve studies, nine studies confirmed the effect of 
music on increasing slgA. Five studies related the increase of slgA to stress and anxiety 
reducing; positive change in mood, affect and emotion; the level of relaxation increasing, 
the immune function enhancement. Four studies examined the relationship between slgA 
j 
and autonomic activity by measuring BP, HR, and skin temperature. Two of them showed 
significant positive and negative correlation. The other two with the same method design 
showed insignificant differences between slgA and skin temperature. 
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DISCUSSION 
Findings of the Present Study 
The results showed that researchers in the PNI field attempted to collaborate with 
music therapists to discover the relationship between music and sIgA in the last decade. 
In music experiences, 90% of studies chose researcher-selected music, and 88% used 
music listening technique. In music listening, 80% used taped music other than live 
music listening, 33% used classical music in experiment. The duration of each music 
experience, 47% were 21-30 min sessions. In saliva collection and analysis, 41.7% used 
the method of salivette, 92% used RID other than ELISAto analyze saliva samples. 
There was no repetition of the psychological tests that researchers utilized for valuating 
the effect of music experiences. Overall results of this present study found that the effects 
of music had been revealed by increased sIgA, positive mood change, production of a 
relaxation state, activation of autonomic systems, and reduction of stress-hormone 
(Cortisol). The trends of research in sIgA and music, the role of sIgA and the role of music, 
along with the limitations and further suggestions with a study proposal of sIgA and 
music therapy will be discussed in this chapter. 
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The Trends of Research in sIgA and Music 
The overall production of literature specific to the effects of music on sIgA has 
gradually increased over the last decade. Four music therapy articles investigated music 
and sIgA from 1985 to 1995. Twice that number of articles were published between 1996 
to 2002, and the fields had been expanded from music therapy to psychology, medicine, 
biochemical science, biomedical, neuroendocrinology, and psychopharmacology. 
Research in the first decade (1985-1995) studied the music experiences with healthy 
adults (50%) and in-patient pediatrics (50%). The researchers employed music, music 
with imagery, and music therapy sessions to explore the relationship between music and 
sIgA; 50% of studies focused on mood change and autonomic activities (i.e. skin 
temperature). In the next five years (1996-2000), experts all used researcher-selected 
music listening experiences at dental or work settings in addition to conducting research 
at schools with healthy adults. They investigated the effects of different styles of music 
(e.g. classical, jazz, rock, new age, etc) on sIgA, Cortisol, and autonomic activities. These 
studies attempted to determine which specific style of music would have more effects on 
sIgA increase, stress decrease, and autonomic activation. In the last two years 
(2001-2002), the examiners compared the results of music listening and playing, and 
taped and live music listening on sIgA, Cortisol, and autonomic activities. Recently the 
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methods of music experiences have been tested diversely. 
The Role ofsIgA 
The outcomes of the present study showed that sIgA and music have correlations 
with each other. Nine out of twelve (75%) demonstrated that the sIgA level significantly 
increased after music experiments. Instead of significantly increasing, two had 
insignificant increases and one decreased significantly. It should be noted that two 
(Brennan et al., 2000; Knight, 2001) of the three studies took place at an environment of 
working or cognitive stressors. The results showed that sIgA had an insignificant increase 
and a significant decrease although the autonomic activities, and stress and anxiety levels 
had significant decreases in music groups. It implies that the mechanism of music and 
sIgA may be different between stress and normal situations, and healthy and ill adults. 
These factors need to be further investigated. 
Six of the twelve (50%) used psychological tests to assess participants' mood states, 
stress or anxiety levels. Five of the six (83.3%) reported that music had positive effects 
on mood change and stress or anxiety reduction. On the contrary, one of the six showed 
insignificant differences between pre- and posttest. Instead of adult subjects, this was the 
only one that used child in-patients to examine the effects of music on sIgA. It is possible 
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that the mood changes of children have different response times to music and slgA. 
j 
Similarly, the study of Zimmy and Weidenfeller (1962), they investigated the effect of 
exciting and calming music on GSR levels in 20-year-old college students, 50-year-old 
psychotics and 5-12 year-old children. The results showed that the children had a shorter 
latency and a greater magnitude of responses to the exciting music, and a greater 
magnitude but not a shorter latency of responses to the calming music compared to the 
college students and psychotics. In this present study, because there were only two out of 
twelve studies that used child subjects and they were by the same author with similar 
procedures, it was hard to infer the differences of mood change between adults and 
children. Further studies need to focus on the effect of music on slgA in different 
populations. 
The collection time of slgA varied from 10 to 90 minutes. Both 10- and 90-minute 
experiments found significant increases of slgA after music experiments. Previous 
research has confirmed the flow rate of approximately 0.5 mg/min (Jemmott & Magliore, 
1988), a relatively short half-life (3-6 days) and a high synthetic rate (66 mg/kg/day) 
(Goffet al., 1997; Janeway, 1999; Miletic et al., 1996; Rabin, 1999; Stone et al., 1987). 
Dillon, Minchoff, & Baker (as cited in Rider et al., 1990b) stated, "slgA levels are 
inversely related to stress and amenable to short-term enhancement by increasing positive 
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emotional states." Several questions are raised: 1) if sIgA production can be stimulated 
within 10 minutes, how long does this effect last and when do sIgA levels return to 
baseline? 2) Will sIgA keep increasing in a 90-minute session? 3) Is there any difference 
between short-term and long-term music effects on sIgA? 4) Does the music activate the 
autonomic system to innervate salivary gland secretion which causes the increase of sIgA? 
5) Is sIgA increased by the positive affect produced by the music? 6) Is the sIgA increase 
because of stress reduction which is caused by music relaxation? 
Deducing from the preceding data, music seems to have positive effects on sIgA 
increases. In addition, an increase of sIgA relates to positive mood change and stress or 
anxiety reduction. Although sIgA can be an indicator for investigating stress, can be 
collected easily, and evaluated noninvasively so as not to stress the patient (Carins & 
Booth, 2002; Humphrey et al, 2001; Miletic et al., 1996; Ohira et al, 1999), the questions 
listed above need to be further investigated. 
The Role of Music 
Type of music listening 
The results showed 100% studies used music listening technique in experiment 
groups. Deschenes (1995) stated, "that listening to music is not an inert experience. 
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It is an active process involving the listener's body, and to a much greater extent the 
listener's mind, as conditioned by social, cultural and family background and 
determinants from which values, beliefs, prejudices, preconceived ideas and 
attitudes about music are built." (p. 41) Prior research used the music listening 
technique for anxiety reduction in the medical setting (Aldridge, 1993; Boldt, 1996; 
Robb et al., 1995; Standley, 1986). In this study, music listening is the primary 
technique used in the literature and the types of music used included live (20%) and 
taped (80%) music. Overall, music listening appeared to have positive effects on 
slgA, mood change, and autonomic activities. When music listening was combined 
with imagery, self-induced positive emotional state, and local anesthesia or nitrous 
oxide/oxygen, the outcomes showed greater effects than music listening only. Music 
therapists who would like to help clients evoke specific body responses (i.e. slgA 
levels, autonomic activities, etc), stimulate or relax, and evoke affective states and 
experiences are suggested to use music listening to achieve the goals (Bruscia, 
1998). 
Music listening and playing 
Two (Burns et al., 2001; Kuhn, 2002) often (20%) studies investigated the 
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relationship between music listening and playing on sIgA, Cortisol, and mood 
change. One study demonstrated that sIgA had a significant increase in music 
listening compared to the playing group. Additionally, Cortisol had a significant 
decrease in playing compared to listening groups. These results may indicate that 
music listening and playing have different effects on sIgA and Cortisol. Both of them 
are immune-related hormones yet had diverse responses to music experiences. 
Further studies need to investigate the different function of different music methods 
used on healthy or ill populations such as to examine the sIgA levels by using music 
listening and improvising music experiences on healthy subjects or hospitalized 
patients. 
The other study showed significantly different increases of sIgA concentrations 
between music listening and improvisation groups. Thaut (1989) utilized guided 
music listening, instrumental improvisation, and music listening and relaxation in 
psychiatric prisoner-patients. In three types of interventions, self-report suggested 
pre-to-post significant improvement in the state of relaxation, mood/emotion, and 
thoughts about self after music therapy session. Both studies were confirmed to have 
positive effects on relaxation, mood/emotion, and thoughts about self through 
different music experience. 
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Taped and live music 
Three out of fifteen music listening studies in the music therapy field 
investigated the effects of live music listening. One (Rider, 1990b) of the three 
compared the different effects between live and taped music and found that live 
music had a more significant increase on slgA than taped music. The implication of 
this research is that using "live music" would be more efficacious than "taped 
music". The other two studies compared live music listening to music improvisation 
and lacked common results. 
The Role of music preference 
In this present study, 90% used researcher-selected music, 0% used 
subject-selected, and 10% used either one. Abeles et al (1996) defined preference as 
"an act of choosing, esteeming, or giving advantage to one thing over another... 
Attitude can be thought of as a learned predisposition reflecting the way one feels 
about a subject while not in the presence of that subject, which is not directly 
observable" (p. 285). An individual selecting music to reduce anxiety and promote 
relaxation often considers such factors as preference, familiarity, cultural context, 
and past experience, and perception of elements of the music such as structure, 
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tempo, and dynamics. The deliberations would be absent in particularly composed 
relaxation music, raising the question about whether such music is generally more, 
equally, or less effective than personal music selections in enhancing relaxation 
(Davis et al, 1989; Thaut et al, 1993). Wheeler (as cited in Macnay, 1995) found that 
subjects who listened to preferred music exhibited an increase in positive mood if 
their pre-music mood was negative; listening to preferred music maintained positive 
mood if subjects' pre-music mood was positive. Thaut and Davis (1993) investigated 
the effect of subject-selected and researcher-selected music on affect, anxiety, and 
relaxation. The results showed insignificant difference between music choices. They 
indicated, "music specifically composed and marketed for relaxation and "relieving 
tension" was equally but no more effective than music personally selected by 
participants" (p. 220). Similarly, Iwanaga et al (1999) found that the dominant factor 
affecting emotional response was music type but not preference. Further research 
could investigate if slgA levels can be increased via different strategies, including 
listening to researcher-selected, subject-selected, taped and live music. 
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Limitations of the Study 
i 
This study was limited to only a few articles (twelve) which were directly associated 
to music and sIgA. Due to the small sample number, it was difficult to form a theory and 
make a connection with each field that investigated music and sIgA. The validity needed 
to be considered because of the small sample size (e.g. Brennan et al., 2000, 10 subjects; 
Burns et al. 2001, 7 subjects; McCraty et al. 1996, 10 subjects), and methodology 
problems such as absence of adequate controls (Burns et al., 2001; Hucklebridge et al. 
2000). Additionally, in the sample articles, missing information such as no procedure 
i 
descriptions about sIgA collection (Brennan et al., 2000; Chametski et al., 1998; McCraty, 
1996) and music pieces used (Goff, 1997) made it more difficult for the author to analyze 
and deduce. Only English-language literature found in Australia, the United States, and 
the United Kingdom was used for this review. 
Suggestions for Further Research 
Since the amount of literature was limited in this study, it is hoped that further 
research will be conducted to investigate the relationship between immunity and music. 
In the present study, music was shown to have significant effects on sIgA and there 
seemed to be a link among music, sIgA, mood, and stress. Further research was suggested 
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to investigate the mechanism of the factors. It could expand the range of people we could 
help. Music therapy researchers need to collaborate with PNI researchers to find ways 
which will best direct their efforts. Different music techniques have been used in specific 
populations. Further studies should investigate the effects of how specific music 
experiences apply to specific populations (e.g. listening to music for adult cancer patients 
or music playing for children, etc). Few studies used music therapy sessions as music 
treatments to increase slgA. Music therapy is not merely the use of music, rather it is the 
use of music experience - "nonjudgmental acceptance of whatever the client does 
musically, and clear priorities with regard to the purpose, value, and the meaning of 
music within the therapy process" (Bruscia, 1998; p.22), and it provides specific kinds of 
relationships with therapists and clients (Bruscia, 1998). In the new field of PNI, maybe 
we should investigate more about how would the music therapy relationship affect the 
immune system of the client. In the present study, there was only one study which used a 
time series design for six weeks. The result showed that three weeks of imagery practice 
with music listening was needed before a significant difference emerged between the 
experimental and placebo control groups. Similarly, music therapy is a process that takes 
time. Bruscia (1998) stated: 
Music therapy is a sequence of experiences leading to a desired state, rather than a 
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single event that has an effect. It is a series of interactions leading to a 
client-therapist relationship rather than single interpersonal encounter; it is a layered 
progression of musical engagements rather than an isolated musical experience; it is 
a gradual process of change for the client, not merely a spontaneous or sudden cure; 
it is a sequence of interventions for the therapist, not merely a one-time maneuver or 
isolated therapeutic act. Thus, music therapy is evolutionary rather than momentary, 
sequential rather than singular, and gradual rather than sudden. It involves 
relationship rather than encounter, and engagement rather than manipulation" (p. 
33). 
It is recommended to conduct a long-term study to follow the alteration of the 
relationship between music therapy and immunity. After all, slgA is only a diminutive 
view of the immune system. There are also other immunoglobulins that could be 
researched and used as a marker of the function of immunity. 
Based upon the results of the review of the literature, some suggestions for a 
research design to explore other relationships between music and slgA, include: 
1. Design: The design of the study would be experimental with time series research. 
The researcher administered a pretest including Profile of Mood States (POMS) 
and slgA collection then Music Improvisational Therapy and Preferred Music 
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Listening, and finally a posttest including POMS and sIgA collection. 
2. Subjects: The study could compare the sIgA levels of healthy to ill adults with 
the same medical diagnosis. The study may be able to discover the different 
effects of music improvisation and preferred music listening on sIgA levels in 
healthy and ill adults. 
3. Procedures: Each session would be 30 minutes which most researchers chose for 
their sessions and showed changes of sIgA levels. The participants would bring 
in at least 30 minutes of music to which they often listen to help them relax or 
put them in positive mood. 
4. SIgA collections: The participants' sIgA would be collected by a timed 2-minute 
sample of whole unstimulated saliva method. The methods of sIgA analysis 
would be RID. 
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SUMMARY AND CONCLUSIONS 
This study attempted to categorize and synthesize the literature on the relationship 
between salivary immunoglobulin (sIgA) and music and/ or music therapy. Despite that 
the interest of the relationship between music therapy and sIgA has increased, 
nevertheless there are no conclusive and consistent consequences of the study designs. 
Nor is there sufficient evidence to determine whether it is worthy to further research in 
this field. The intention of this thorough review of the research pertaining to music and 
sIgA is to summarize rationales in using certain methods more frequently than others and 
to evaluate current directions in the field. 
The data was organized and categorized in the matrices and analyzed through the 
method of content analysis. The literature distribution, methodology design, results and 
conclusions were coded. In order to look into the relationships between various areas 
being studied and to evaluate current directions in the field, frequencies tabulated and 
cross-tabulated were used. 
The results indicated that the researchers in the fields of psychology, medicine, 
biochemical sciences, biomedical sciences, neuroendocrinology, and 
psychopharmacology have increased interest in discovering the relationship between 
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music and slgA in the last decade. Nearly all studies used researcher-selected music 
listening with different methods, styles, and treatments to increase slgA. In this present 
study, most researchers used salivette and expectorate methods for collecting slgA and 
radial immunodiffusion (RID) was for slgA analysis. The deduction of literature results 
and conclusions is 75% studies that demonstrated slgA had significant increases after 
music experiments. Overall, the outcomes showed the effects of music had been revealed 
by increased slgA, positive mood change, production of a relaxation state, activation of 
autonomic systems, and reduction of stress-hormone (Cortisol). 
The present study found that all researchers used music listening techniques in 
music experiment groups. Music listening was used in medical treatment or combined 
with other treatments. Overall, music listening appeared to have positive effects on slgA, 
mood change, and autonomic activities. In addition, when music listening was combined 
with imagery, self-induced positive emotional state, and local anesthesia or nitrous 
oxide/oxygen used, the outcomes showed greater effects than music listening only. The 
researchers in the PNI field attempted to discover the relationship between music and 
slgA. It could expand the range of people we could help. Music therapy researchers need 
to collaborate with PNI researchers to find ways which will best direct their efforts. Since 
the number of literature was limited in this study, it is hoped that further research will be 
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conducted to investigate the relationship between immunity and music. Further studies 
should investigate the effects of how specific music styles or musical experiences apply 
to specific populations (i.e. cancer patients may have different needs concerning their 
pathology and immune systems while using music compared to patients undergoing 
treatment procedures). Few studies used music therapy sessions as music treatments to 
increase slgA. Music therapy is not merely the use of music, rather it is the use of music 
experience and it provides specific kinds of relationships with therapists and clients 
(Bruscia, 1998). In the new field of PNI, maybe we should investigate more about how 
the music therapy relationship would affect the immune system of the client. It is 
recommended to conduct a long-term study to follow the alteration of immunity. It may 
implicate the role of music therapy in the new field of PNI that emphasizes the coalition 
of body and mind. Revaluing the influences of music therapy help humans achieve 
holistic health. 
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